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DUBOSCQ COLORIMETER 


of all kinds including the standard 
Dusosceg (see cut) for research work, tlie 
small form Dusoscg for biological work, 


We supply also Hydrogen Ion apparatus 
and colorimetric standards. 


Write for more detailed information stating 
your requirements 


EIMER & AMEND 


Founded 1851 
NEW YORK PITTSBUR 
Third Ave., 18th to 19th St. 4048 Jenkins A 


Washington, D.C., Display Room, Suite 601, Evening Star Buildin 
Pennsylvania Avenue and Eleventh Street 


COLORIMETERS 


the Kober, the Bock-Benedict, the Dun- || 
ning, the Hellige, the Meyers and others. | 
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COCO-VITAMIN, LILLY 


WITH STATED 
VITAMIN CONTENT 


Coco-Vitamin, Lilly, is the result of more than five years 
of research and is the only preparation that plainly states on 
the label the number of vitamin units contained. 


Each ounce of Coco- Vitamin contains 
not less than 16 units of vitamin B, equiv- 
alent to the B content of twelve ounces 
of milk, and 160 units of vitamin A, 
equal to the A content of sixteen ounces 
of spinach. Coco-Vitamin is to be used 
as a supplement to diets deficient in vit- 
amins. 


Coco-Vitamin contains 40 per cent. of 
vitamin-tested cod liver oil, 10 per cent. 
of malt extract, and 40 per cent. of vita- 
min B extracts. It stimulates the appe- 
tite, improves digestion, prevents rickets 
and promotes normal bone growth and 
dentition in children. 


Coco-Vitamin, Lilly, is supplied through the drug trade in 
pint bottles. Send for Sample and Literature. 
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ELI LILLY COMPANY 


INDIANAPOLIS, U.S. A. 


A comparison 
of Fleischmann’s Yeast 
with the laboratory standard 
as concerns vitamin content 
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OME valual’. vitamin studies have 
been recently made with Fleisch- 
mann’s yeast. The albino rat was the 
experimental animal used in a series of 
tests carried on over a period of three 
and a half months. 

Altogether 99 rats, young and sleek, 
of from 60 to 80 grams, were used. They 
were given a standard diet from which 
only the vitamin-B was lacking. After 
a certain decline in weight due to lack 
of vitamin-B, Fleischmann’s Yeast was 
added to their diet. The yeast was fed 
moist but on a dry weight basis. The 
rats always ate the yeast greedily. Their 
subsequent growth rate indicated the 
value of this yeast as a source of B- 
vitamin. 

The chart with its caption tells the 
story. 

Fleischmann’s Yeast is a pure food 


product, containing no drugs of an) 
kind. It is a proven rich 
vitamin-B. Try it out on your own 
cases where vitamin-B is indicated. lt 
may be eaten plain, suspended in water, 
milk or fruit-juices, or spread on crack- 
ers. The physician will regulate th 
amount of dosage which will probally 
vary with the individual needs. From 
one to three cakes a day has us! 
been found satisfactory. 

Fresh yeast has therapeutic valu 
entirely aside from its vitamin con! 
For full data on this interesting st: 
send for the recently published brochur 
on the manufacture, chemistry, p! 
ology and therapy of yeast. This book 
is distributed free to physiological ch 
ists, physicians and hospitals. Address 
THE FLEISCHMANN ComPANy, Dept. 
701 Washington Street, New York 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH HAUSSER INTERCHANGEABLE COUNTING CHAMBER 


The new Hausser Interchangeable Counting Chamber is made in the same shop and by the 
same workmen as the original Levy Counting Chamber (which we continue to stock and recom- 
mend) and embodies the precise workmanship, visibility of rulings and the accuracy of dimen- 
sions for which the Levy Counting Chamber is admittedly superior. In addition, the Hausser 
Interchangeable Counting Chamber possesses the following special features: 


The ruled glass slides are made of one solid piece of glass, thus avoiding all possibility of loosening 
of the separate pieces cemented on by balsam as a result of temperature change or imperfect sealing. 
Obviously, any cleaning medium can be used without possibility of damage. 

The absence of balsam or other cement under the ruled surface results in a distinct increase of 
definition in the microscopic field, an advantage quickly noticed upon first examination. 

When the ruled glass slide is clamped in the Bakelite holder, which is of convenient size and shape for 
use on the microscope stage, the whole becomes a practically unbreakable unit. 

The ruled glass slide can be readily removed from the Bakelite holder and other slides inserted, which 
bear Neubauer, Tiirk, Fuchs-Rosenthal or Helber rulings. 

_ _ The recessed bottom surface of the Bakelite holder permits convenient use of cover glass clips, which 
is impossible on any glass slide. 


Haemacytometers, American Standard, complete with Without Certificate With B. of S. Certificate 
two cover glasses, one pipette for red and one for = a ff — 

white corpuscles, and Hausser Interchangeable at. , Code Cat. ' Code 
Counting Chamber with single Neubauer roe. No. Price Word No. Price Word 

in leather case ; 336 21.00 Davzg 3366 26.50 Daygm 
ditto, but with double Neubauer ruling 24.00 Dawme 3367 30.50 Dayil 
ba “ single Tiirk ruling ‘ . « «+ 8362 21.00 Dazaz 3368 26.50 Dazih 

“ double “ ‘ 336% 24.00 Dazso 3369 30.50 Deabm 


In addition to complete Haemacytomers, we also offer the separate Counting Chambers and 
Ruled Glass Slides only. Complete descriptive pamphlet sent on request 


To be had of recognized dealers in Laboratory Apparatus or Surgical Instruments, or 
directly from us by prepaid, insured parcel post to any part of the world 
when remittance accompanies order 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 


CABLE ADDRESS “BALANCE,” PHILADELPHIA 
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IN THE TREATMENT OF 


DIABETES 


AND IN FILLING OUT OTHER 


RESTRICTED DIETS 


The physician’s efforts are frequently defeated because 
the patient’s HUNGER is not satisfied 


CELLU FLOUR 


(CELLULOSE FLOUR) 
FILLS THE NEED IN SUCH CASES 


It helps to satisfy hunger without furnishing nourishment. 
It does not strain a diabetic’s tolerance in any way. 


CELLU FLOUR contains: 


NO SUGAR—NO STARCH 
NO PROTEIN—NO FAT 


but — 


it serves to make highly palatable products, such as pancakes, 
cookies, crackers, muffins, noodles, etc. 


Recipes and sample of Cellu Flour upon request 


THE CHICAGO DIETETIC SUPPLY HOUSE 


(DISTRIBUTERS) 
1750 WEST VAN BUREN STREET CHICAGO, ILL. 
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“Health is perfect coordination of the organism” 


Gastron 


promotes coordination of all the secretions 
and functions concerned in digestion; stimulates 
gastric, duodenal, pancreatic secretions, the health- 
ful, concerted function upon which depend good 


digestion, nutrition, health. 


Fairchild Bros. & Foster 
New York 


NEODIARSENOL 


(Neoarsphenamine) 


As a result of more than two year’s research work a method of 
control of toxic by-products in the manufacture of Neodiarsenol 
has been perfected. 


In addition to possessing in the highest degree the physical 
and clinical features desirable, Neodiarsenol now offers chemical 
purity and biological results heretofore unequalled. 


If you have occasion to use arsenicals this merits your atten- 
tion. Detailed literature and latest price list will be sent upon 
request. 


Neodiarsenol may be obtained through your dealer, or direct 
from any of our offices. 


DIARSENOL COMPANY, INC. 


BOSTON BUFFALO ATLANTA 
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A Pioneer in the 
Constant Use of 
Cod Liver Oil 


Seven years ago, at the very beginning 
of the practical work in the develop- 
ment of a food to keep babies well, the 
anti-rachitic and anti-spasmophilic 
qualities of S.M.A.” were provided for 
intentionally by the addition of “a 
liberal amount of cod liver oil”. 


S. M. A.—A Food to Keep Babies Well 


Since 1915 every quart of S. M. A. 
has contained and still contains 
sufficient cod liver oil not only to 
prevent, but also to cure rickets. 


Every artificially fed infant should 
be given cod liver oil as a part of its 
food. Yet many mothers either neg- 
lect to do this, or find it impossible 
—to the detriment of the baby. 


In the form of S. M. A. the infant 
not only gets an adequate amount 
of cod liver oil, but he likes it, and 
thrives on it. 


Cod liver oil will be found accept- 
able to all infants and children when 
given in the form of S. M. A. 


Hundreds of physicians have used 

S. M. A. with excellent results in 

thousands of cases, and the number 

is increasing steadily. 

Try S. M. A. and you will find that 

(1) It is the same for the month-old 
baby and for the baby one year 
old. 

(2) It needs only the addition of 
boiled water to prepare it. 

(3) It absolutely prevents spasmo- 
philia. 

(4) It makes happy, solid, breast-fed 
looking infants. 


Write today for the S. M. A. bulle- 
tin for physicians. 


*H. J. Gerstenberger et al. 1. Studies in the Adaptation of an Artificial Food to 
Human Milk. Am. J. Dis. Child. Vol. X, Pg. 249-265. 


H. J. Gerstenberger et al. I1. Studies in the Adaptation of an Artificial Food to 
Human Milk. (A Report of Three Years’ Clinical Experience with the Feeding of 
S.M.A.) Am. J. Dis. Child. Vol. XVII, Pg. 1. 


THE LABORATORY PRODUCTS COMPANY 


3835 CEDAR AVENUE 


CLEVELAND, OHIO 


Distributing Agents 


CLEVELAND y GREATER NEW YORK LOUISVILLE 

The Telling-Belle Vernon Co, Sheffield Farms Co., Inc. D. H, Ewing’s Sons 
AKRON DETROIT 

The Akron Pure Milk Co. Detroit Creamery Co. A 

INDIANAPOLIS Gridley Dairy Co. 

PHILADELPHIA The Polk Sanitary Milk Co. MONTREAL 

Abbott's Alderney Dairies Inc. GREATER BOSTON e Guaranteed Pure Milk ( 

Supplee-Wills-Jones Co, H. P. Hood’s Sons Co. Limited 


DENVER PITTSBURGH 
Rieck-McJunkin Dairy Co. 


Windsor Farm Dairy Company 


WINNIPEG 
Crescent Creamery Co. 
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In one small unit— 


Complete Sterilization 


NSTRUMENT and Dressing Sterilizers are com- 
bined with Water Sterilizer in one compact 
service-giving outfit. It is a new unit, but has years 
of practical experience behind it. The money cost 
to you is exceedingly moderate. 


It is the Castle No. 1512. Dressings are sterilized 
by “‘live”’ steam, instruments by boiling. The table 
top is heat and acid proof, and beneath is an aseptic 
cabinet for supplies. Illustration shows gas heat, but 
made aiso for other heats. Electric unit never can 
boil dry. 


UT out this Castle ad. and send it to your 
“dealer for further information. Or ask us 
directly any question you think of concern- 
ing your own particular sterilizing problem. 


WILMOT CASTLE COMPANY 
1160 University Ave., Rocuester, N. Y. 


Makers aiso of complete group of Pressure 
Sterilizers for Hospitals and Laboratories 


VITALISED 
IRON 


HAMATIC OPOTHERAPY 


used by the Paris Hospitals 
prescribed 
by over 30.000 Physicians 


REPLACES 


RAW MEAT 
AND IRON 


DESCHIENS’ SYRUP 


OXYPHILES In each tablespoonful 
OF THE BLOOD there are 40 grains of 
active Haemoglobin, an 
equivalent of a fifth- 
of-a grain of vitalized 
iron. One tablespoonful 
at the beginning or at 
the end of the two prin- 
cipal meals of the day 
In cases< f serious anemia, 


double the dose. 


Made in France in 
LABORATOIRES DESCHIENS 
9, rue Paul-Baudry, PARIS 


Samples on application to 


G. J. WALLAU IAC 
6, Cliff S, NEW-YCRK 
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THE Electrocardiography 


GLEN S 


WATKINS 


is the last court of appeal and its judg- 
ment is rarely at fault.” 


Louis F. BISHOP, M.D. 


Electrocardiogram showing normal complex with 
ventricular extrasystoli 


Practitioners, clinics and hospitals find 
personnel at the it essential for a complete examination, 
GlenSpringsalways and the returns capable of creating its 
maintains the clos- own maintenance fund besides allowing 


estcooperation with 
a generous surplus each year. 


OPEN THE Catalog and Details on request 
YEAR ROUND Charles F. Hindle & Co. 
POST-OPERATIVE RECUPERATION: Physi- OSSINING-ON-HUDGON = NEW YORK 


cians usually find it desirable to move 
convalescent patients, who have suffered 


illness followed by surgical operation, H emo glob ino me ter 


away from hospital atmosphere to such a 


resort as the Glen Springs. Dare Aluminum 


The Glen Springs merits favorable con- 
sideration of physicians as an ideal place 


for rapid post-operative recuperation. Candle Ill. . . $30.00 Certified 
Electric Ill. . . $39.00 by Dr. 
Situated in the invigorating atmosphere, Bat’y & Candle $39.00 | Panes 


amid the natural charm and beauty of the 
Finger Lakes Region of New York State. 
Every modern facility for electrotherapy, 
mechanotherapy, hydrotherapy including 
tonic baths and Nauheim baths given 
with a natural calcium chloride brine. 


Graded walks for the helpful Stokes The DARE is the 
Oertelsystem. Pleasant companionship. recognized stand- 
All modern comforts of a quiet delightful ard of the world for 
resort hotel hemoglobin estima- 
. tions, and has been for the past 
IIlustrated and detailed booklets prepared especially for the 21 years. 
Medical Profession on request The estimation scale on the DARE 
William E. Leffingwell, President is not visible to the user while the 


estimation is being made, and a 
reading can therefore not be forced. 
No correction indicator is needed on 
the DARE, because when the two 
Red color fields are matched exactly, 
the reading that appears on the side of 
the instrument is absolutely correct. 


Ask for Descriptive circular 
For Sale by all Supply Houses 


REIKER INSTRUMENT CO. 


Sole Manufacturers 


1921 Fairmount Ave. Philadelphia, Pa 
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NEW AMERICAN MODEL 


Dr. Mackenzie’s Ink Polygraph 


“DRESSLER MODIFICATION” 


PATENT PENDING 


ONLY AMERICAN MADE POLYGRAPH WITH THREE TAMBOURS TO 
PERMIT THREE SIMULTANEOUS TRACINGS 


“READY SET UP,” ALWAYS INSTALLED FOR IMMEDIATE USE 


For obtaining graphic records of the circulation for the detection of abnormalities in 
rhythm, conduction and contracting power of the heart. 


Distinct Features and Advantages 


. It is a substantial and practical ‘‘machine"’ as compared with the ‘‘toy-like’’ con- 
struction of any other. 
. Every part is of American manufacture, easily replaceable at minimum cost. 
. ‘Ready Set Up,” ready for use without any loss of time. 
. Three tambours, therefore, three simultaneous tracings. 
. Fine adjustment of tambours or pen levers, respectively, by micrometer screw. 
. Pen levers are balanced by torsion spring device. The required tension of the 
torsion-spring is facilitated by a sensitive screw adjustment. 
7. The new torsion spring device renders tracings ‘“‘clear-cut’’ and ‘ wideswung;”’ 
whereby the records show more details than with any other apparatus. 
8. Recording pens are of improved pattern and write unfailingly. 
9. Movements of the paper feed and time-ticker run five times longer than others 
avoiding rewinding during tracings. 
10. Rigid construction prevents vibration, records are without trembling lines. 


After the detection of murmur or irregularity in the action of the heart and applying 
this polygraph thorough knowledge of the existing conditions can readily be gained from the 
icings, that is, on the basis of the mechanism produced by the heart irregularities. 


Write for Pamphlet No. L-169 which contains complete description and directions 


MANUFACTURED BY 


60 East 10th Street 


ZE.LEITZ\ 
NEW YORK 


Manufacturers, Wholesalers, Importers and Exporters in Laboratory Apparatus, Microscopical 
and Bacteriological Supplies 
Organized under the Laws of the State of New York 
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ryVHE REPUTATION AND INTEGRITY of the manu- 
| facturer is the physician’s only guarantee of reliability 
of those organotherapeutic products for which there is no 
chemical or biological assay. Every manufacturing process 


and all our product is supervised by our Analytical and 


Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 
Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary— Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 


Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 
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Benzylets 


take the place of opium 


in so many pathologic conditions that their use in 
“the morphine habit’ seems quite logical; and the 
reported results are in the main good. 


The dosage depends upon conditions; the rule 
seems to be to begin with two or three and repeat 
as often as required. 


SHARP & DOHME 


sole makers 
BENZYLETS 


in boxes of 24— 
at your druggist’s 
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LABORATORY 
PRODUCTS 


Asthma and Hay Fever 


Suprarenalin Solution and Ointment, 1:1000 


Local application to eyes, nose In Obstetrics and Surgery 
and throat, hypodermatically 
1:1000 solution into the arm 
or neck. 


Pituitary Liquid, an uncontami- 
nated solution of posterior Pitui- 
tary substance, standardized, 
Suprarenalin designates the pure c. c. ampoules, obstetrical or sur- 
Suprarenal astringent hemostatic gical, | c. c. ampoules surgical or 
and pressor principle without obstetrical. 

preservatives. Literature phgsicians, pharmacists and hospitals 


ARMOUR 4x5 COMPANY 


CHICAGO 


Sherman’s Polyvalent Vaccines 


YACCINE therapy is based on two well-known factors: (a) That antibodies develop, 
\ primarily, in the infected tissues during the course of an infection and when killed 
organisms are injected into healthy tissues antibodies are formed by the tissues into whic = 
the killed organisms are injected thus exploiting inactive healthy tissues and forcing them t 
ome actively engaged in antibody formation to aid the infected tissues in overcoming the 
nfection, and, (b) That killed organisms when injected into healthy tissues are more dependable 
nd safer agents towards stimulating tissue cells for antibody formation than the live organisms 
sponsible for infective processes. 
Sherman’s Polyvalent Vaccines are dependable antigens for destroying or digesting the 
lisease germs in 
Acne Gonorrheal arthritis Psoriasis 
Arthritis Hay Fever Rheumatic fever 
Asthma Mastoiditis Scarlet fever 
Bronchitis Nephritis Tonsillitis 
Erysipelas Neuritis Tuberculosis 
Gastritis Otitis media Typhoid fever 
Gonorrhea Whooping-cough 
Immunity to these bacterial diseases is aroused all along the line only by numerous different 
trains of selected vigorous type-true virulent organisms such as Sherman’s Polyvalent Stock 
iceines contain. 
Sherman’s Vaccines are beyond being experimental. 


Descriptive data on request to Physicians 


Bacteriological Laboratories of 
G. H. SHERMAN, M.D. 
Detroit, Michigan 
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ANNOUNCING 


A new NON-NARCOTIC Drug 


ALLONAL ‘Roché 
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THE VALUE OF QUINIDINE IN CASES OF AURICULAR 
FIBRILLATION AND METHODS OF STUDYING THE 
CLINICAL REACTION 


FIRST LECTURE.* 


By Tuomas LEwIs. 


UNIVERSITY COLLEGE HOSPITAL, LONDON 


Introductory and Historical. In this lecture and that which 
follows I propose to deal with the action of certain cinchona alkaloids 
upon the heart, with special reference to the clinical condition 
termed fibrillation of the auricle. The alkaloid claiming chief 
attention will be quinidine, though something will be said of two 
allied alkaloids, quinine and hydroquinidine. 

The first lecture will be devoted to the clinical aspects of the 
problem; in so far as I shall record original observations I shall record 
the observations undertaken with my collaborators, Dr. A. M. Wedd, 
of Pittsburgh, and Dr. C. C. Iliescu, of Bucharest; the second will be 
devoted more to the experimental and theoretical aspects. This 
method of description is chosen not only because of its convenience, 
but also because we owe the remedy quinidine to clinical and not 
immediately to experimental methods of observation; its original 
discovery as a remedy for auricular fibrillation has been, so far as 
I am able to judge from published accounts, one of those happy 
accidents which at very rare intervals help the progress of medical 
knowledge. But this statement, if it is not to convey a wrong 
impression, needs to be qualified. That quinidine would have 
been discovered as a remedy for fibrillation of the auricles by un- 


* Based on work undertaken for the British Medical Research Council at Uni- 
versity College Hospital Medical School, London. A Noble Wiley Jones Lecture 
delivered at the University of Oregon Medical School, Portland, in May, 1922. 
Second and third lectures will appear in the July and August issue of this publication 
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aided therapeutics is in high degree improbable. The time was 
ripe for the discovery; it was ripe because irregular action of the 
heart had been analyzed into its several distinct forms, forms named 
and recognized the world over. 

Consider the frequence with which the human auricle is and 
has been affected by this disorder fibrillation; consider also the 
tens of thousands of patients who have received doses of cinchona 
alkaloids, adequate to produce the change from the disordered to 
the ordered rhythm, and it becomes inconceivable that this change 
had not happened many times before Wenckebach specifically 
drew attention to it. It is the more inconceivable since cinchona 
has for very many years obtained a vague but quite uncertain 
reputation as a cardiac tonic. 

Given a profession still unable to differentiate between one 
form of irregularity and another, unable to distinguish between 
the pulse disordered by fibrillation and the pulse scarcely dis- 
turbed by slight changes of respiratory vagal tone, and that pro- 
fession would have remained ignorant of the profound effects 
which quinidine exerts upon the heart in a special group of cases. 
It is when we consider the question historically, and from this 
aspect, that we are able to grasp, what I think it is important we 
should at once grasp, that this discovery was made possible only 
by experiment upon the hearts of lower animals and by the forth- 
coming analyses of clinical irregularities. The very fact that we 
owe these remedies primarily to Wenckebach, whose work in this 
analytical field is for all time classical, speaks for itself. Wencke- 
bach" wrote of quinine. In two patients, the subjects of paroxysmal 
fibrillation, he observed beneficial effects to follow the administration 
of this alkaloid; it does not appear that Wenckebach gave this 
drug expecting an action antagonistic to fibrillation. He gave 
this and many other drugs having very diverse actions; only 
digitalis bodies and quinine, the latter in a very small proportion 
of the cases, showed beneficial action. The old and oft-repeated 
statements that cinchona is of value as a cardiac tonic brought 
no progress; unaided they could bring no progress. In 1914 Wencke- 
bach discriminated. He named the drug as bringing fibrillation 
of the auricle to an end. 

It was his stated wish for further trials in this specific direction 
that prompted von Frey’s work? in 1918. Von Frey used not 
only quinine, but also its isomer quinidine and other related alkaloids, 
and from him came the important statement, first, that quinidine 
is of this series the potent alkaloid, and, second, that it will abort not 
only short-lasting paroxysms but also long-continued fibrillation. 
Von Frey’s statements were soon confirmed by von Bergmann! and 
by others.2 * In the last two years favorable reports have begun 
to issue from many countries; in America through Levy; * in my 
own country through Drury and Iliescu.’ 
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Fully to appreciate this discovery, our conclusions in respect 
of fibrillation a few years ago are to be remembered. Generally 
recognized to be the commonest, or the only common grave dis- 
order of the heart beat, it was known to display itself in two forms: 
in the form of short paroxysms, lasting a few hours or a few days, 
and much more often as a malady persisting until death. The 
view was held that if auricular fibrillation had lasted ten days, 
it was a settled thing. There were, it is true, a few very isolated 
cases (like that of Lea‘) where it passed away after lasting a longer 
time; but the statement still holds that once established for a few 
weeks, the prospect of its spontaneous passage is beyond reason- 
able expectation. 

Consider briefly its effects: It paralyses the action of the auricles, 
it wholly abolishes the regularity of the natural pulse, two effects, 
each of which hampers the circulation in some measure; but it 
has a third and more malign influence, it lifts the rate of the beat- 
ing ventricle. The average rate in man at rest is 70 to the minute, 
in the disordered state the average and uninfluenced rate at rest 
is about 90 to 100 beats per minute. In quiet walking exercise 
the normal rate may be 80 or 90 to the minute; in fibrillation the 
corresponding figures are roughly speaking 130 to 150 to the minute. 
It is the uncontrolled state of the heart in exercise which constitutes 
the most serious feature of fibrillation. Thus, fibrillation throws 
upon the heart a greatly increased burden, a burden which the 
weakly heart often finds beyond endurance. Because fibrillation 
of the auricles so upsets the balance between the calls to work and 
the power to work, because failure with congestion so often follows 
in its train, it has come rightly to be regarded as one of the out- 
-standing phenomena of cardiovascular maladies. It is upon this 
condition that quinidine exerts its beneficial action, restoring the 
normal rhythm to hearts which have beat irregularly for months 
or years. The drug as now usually administered is given in re- 
peated doses of 0.2 to 0.4 gm. the allowance being from 1 to 2 gms. 
per diem. The change may come on the first day, it may be de- 
layed for several or many days; but it can be produced in about 
50 per cent of all cases so treated. To the question of dosage I 
shall return in more detail; meanwhile it will be convenient to 
study the clinical effects more closely; and in doing so I shall first 
describe methods of observation recently introduced. 

Method of Investigation. The change from auricular fibrillation 
to normal rhythm may be recognized by those familiar with the 
disordered heart action without the aid of instruments; the same 
event may be recorded graphically by the polygraph. The electro- 
cardiograph, as usually employed, gives further information. It 
provides a general notion of the events which are happening in the 
auricle which is coming under the influence of quinidine, events 
premonitory to the actual change of mechanism. A fall in the rate 
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of the auricular oscillations and an occasional intermediate phase 
of “ flutter” have been reported by von Frey, who used this method. 
But electrocardiography as generally employed is not so suitable 
as a method recently introduced. To study the effects of quinidine 
upon the fibrillating auricles the oscillations must be recorded in 
as pure a form as possible; this is not accomplished by leading 
from the limbs, for the curves are then complicated by fine move- 
ments in the corresponding somatic muscles, but by leading directly 
from the chest wall in the neighborhood of the right auricle, as 
Drury and Iliescu have shown.‘ This method was first used by 
Drury and Iliescu> in studying the action of quinidine upon the 
auricle, and has now become the routine practice of my laboratory. 
By means of this near lead, records can be obtained of the oscillations 
in a sufficiently pure form to permit of counting, without the in- 
troduction of material error. The records give an accurate measure 
of ventricular rate and its variation, and a sufficiently accurate 
measure of auricular rate and its change. 

The rate of the main auricular oscillations, those which corre- 
spond to the circus movements, in clinical fibrillation averages 450 
per minute; the actual rates for individual cases are usually near 
this average rate, but in occasional cases the rate may be as high 
as 620, or it may be as low as 380 per minute. For any given case 
the rate of oscillation is remarkably constant over long periods, 
providing that uniform conditions of observation are maintained. 
So far as has yet been ascertained, conspicuous alterations of rate 
are produced only by the administration of certain drugs, though 
on relatively infrequent occasions there are changes of rate which 
are imperfectly understood. This constancy of rate under resting 
conditions has its value to us, for it permits us to obtain clearer 
pictures and comparisons of changes produced by drugs. 

The Reaction and Dosage. Single Doses. Let us consider first 
the effects of single doses of quinidine; a dose such as 0.8 gm. of 
the pure dried base. Such a dose invariably induces a profound 
reaction, beginning usually half an hour after the drug is swallowed 
enclosed in a thin gelatine capsule. The auricular rate falls steeply 
and reaches its minimum usually in two hours after the drug’s 
administration. But this minimum rate is not maintained; very 
soon recovery begins. This is slow, being spread over twenty-four 
to thirty hours. Eventually, it is complete, the original rate 
being reached. Fig. 1 typifies the auricular reaction. Mean- 
while, as von Frey noticed, the ventricular rate has been raised; 
it rises simultaneously with the fall of auricular rate, rises steeply 
and recovers slowly. The total fall of auricular rate is of 150 or 
200 beats per minute, the level reached being in the region of 300 
beats or less per minute. The total rise of ventricular rate is 
variable, in some cases it is comparatively small, in others it is 
conspicuous and such rates as 140 or even 160 are reached. The 
recovery from quinidine is due to the drug’s elimination by the 
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kidneys. The alkaloid appears first about two hours after its 
administration and continues to be excreted for many hours in 
large quantity; traces may be found twenty-four hours after the 
administration, but that is not the rule. These statements are 
based on qualitive tests with Mayer’s reagent (mercuric iodide 
13.546 gms; potassium iodide 49.8 gms. and a liter of distilled 
water). In an acid urine, containing the alkaloid, a dense white 
precipitate is formed by a drop of the reagent. (For further infor- 
mation on the output of cinchona alkaloids see Wiechmann.") 

The constancy of these reactions in a given patient may be 
displayed by repeating them, allowing a sufficient time for re- 
covery to elapse between the doses 
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Fig. 1.—A diagram showing the change in auricular and ventricular rates which 
oceurs when a single dose of 0.8 of a gram of quinidine is given by the mouth, in cases 
of auricular fibrillation. The rates of the auricle are shown to the left; the hours are 
shown below. 


Increasing Doses. That the extent of the reaction depends 
upon the dose is easily proved by the administration of increasing 
doses at suitable intervals. Thus, if single doses of 0.2, 0.4 and 
0.6 gm. are given on alternate days, the falls of auricular rate in- 
crease by approximately equal increments (Fig. 2); it is to be ob- 
served, however, that 0.4 gm. gives less than double the fall 
produced by 0.2 gm.; the falls begin from a common baseline, 
recovery being complete in the intervals between the doses. 

Repeated Doses. But there is a limit to these regular reactions; 
an increased dose will not produce indefinitely a correspondingly 
increased fall. Such at all events seems to be the inference from 
observations of a slightly different type. If a single dose of 0.6 
gm. is given and a second and like dose is administered at such 
a time that the fall produced by the second dose should begin 
when the reaction of the first dose is at its height, an equal second 
fall is not obtained; it is a fall of much less extent. 
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Similarly, if doses of 0.4 gm. are administered at intervals of 
three or four hours during the day, the initial fall of rate is rapid 
and progressive; but there comes a time in many patients when 
the rate becomes stationary or almost so, falling a little at each 
dose and rising a little subsequently. To drive the auricular rate 
lower, an increase in quantity may be necessary, a dosage of, say, 
0.6 gm. at four-hour intervals. Even so, stationary rates may 
be seen. There is a limit to the quantity which may be given 
safely at single doses, and the failure to obtain further slowing with 
high dosage is one of the reasons why, in using quinidine thera- 
peutically, treatment has sometimes to be abandoned. 
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Fic. 2.—Four curves of auricular rate from a case of fibrillation of the auricles, 
comparing the effects of different doses of quinidine. 


The desired result, a return of the normal heart rhythm, occurs 
after very variable quantities of the alkaloid have been administered. 
In some patients a single dose of 0.6 gm. produces a steep fall which 
ends in the abrupt cessation of fibrillation. Much more frequently 
the change is obtained by using repeated doses of 0.4 gm. given 
every three or four hours each day. The change comes, if it comes 
at all, usually when the auricular rate falls to such rates as 300 or 
250 per minute. In giving repeated doses it is not always necessary 
to force the rate below such levels; maintenance of the rate at these 
levels often suffices, the change to normal rhythm coming unex- 
pectedly at any time during the continuance of such treatment. 
But it is necessary to allow no escape from these rates. The 
resumption of the natural heart beat does not occur during the 
phase of recovery from quinidine. Recovery, as we have seen, 
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occurs with some speed, owing to the quick elimination of the 
alkaloid; as Drury and Iliescu have pointed out, if three or four 
doses of 0.4 gm. are given in the day, the rate will fall progressively 
for that day; but the curves obtained next morning show already 
that the effects of the drug are rapidly subsiding; the next day’s 
treatment therefore does not start from the last night’s level, 
there is some leeway to make up. To counteract this loss to the 
reaction one or more similar doses may be given during the late 
hours of night or early morning. Clearly, the actual doses and 
times of administration are best controlled by studying the records 
obtained as treatment proceeds. 

It has been said that a single dose of 0.6 gms. of the drug may 
suffice; in other cases, repeated doses, varying up to total quantities 
of 10 or 15 gm. may be needed. The precise limits beyond which 
it is unwise or unprofitable to proceed are still largely unknown. 

Solubility of the Preparations. Comparisons have been made 
between salts of quinidine possessing widely different solubilities. 
We have used test doses of the sulphate, bisulphate, and bihy- 
drochloride, the respective solubilities of which are 1 in 100, 
1 in 7 and 1 in 3.6 of cold water. There is no material or 
constant difference in the time relations or in the extent of the 
corresponding reactions. When there is any small time difference 
in the reactions, these do not occur necessarily in the order of 
solubility. Thus, in the accompanying chart, the bisulphate 
reaction is most delayed (Fig. 3). The same statement applies 
to a comparison of the base and its salt. All appear to be rapidly 
converted into a hydrochloride salt in the stomach, and to be 
absorbed with essentially the same rapidity. Solubility becomes 
therefore a question purely for convenience in prescription, where 
it is desired to give the drugs in fluid form; it is actually our practice 
to give the drug in thin gelatine capsules. 

Reaction to Allied Alkaloids. Only two of the allied alkaloids 
will be discussed at the present time. Quinine, the alkaloid first 
used by Wenckebach, was reported by von Frey to be less potent 
than quinidine, and other writers, though not all, have agreed 
with him. The reason for disagreement probably is twofold: (1) 
Commercial preparations of the alkaloid often contain very large 
percentages of impurities and these impurities influence the result; 
(2) the potency of an alkaloid is gauged by the quantity needed 
to restore the normal rhythm. Now this quantity varies, not 
only with different alkaloids but with the same alkaloid, and with 
the same alkaloid administered to one and the same case. Con- 
sequently, comparisons of potency undertaken by the method 
which has been used are uncertain, and they must remain so un- 
less large numbers of cases are treated alternatively with the two 
alkaloids to be compared. 

There is a quicker method, that which we have recently employed, 
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namely, the use of fixed test doses and a comparison of the falls 
of auricular rate. Using this method we find that von Frey's 
statement is true. Quinidine is weight for weight much more potent 
than quinine—the fall given by 0.6 or 0.8 gm. of the latter, as 
compared with that given by quinidine is often inappreciable 
and rarely amounts to one-fifth of that which follows a similar 


SULPHATE 


BIHYDRQC HL. 


100 | 2 «BISULPHATE | 


1020" 


~ N + 


Fic. 3.—Curves of auricular and ventricular rate in a case of auricular fibrillation. 
The test dose of 0.8 of a gram of quinidine salt was given at 10 o’clock. Above the 
chart the presence of alkaloid in the urine is indicated by a + sign and its absence 
by a ° sign. The curves are broken where a night intervenes. 


dose of quinidine. The same method of comparison has been 
used in the case of hydroquinidine; ‘this alkaloid has been 
tested because it is the chief alkaloid contaminating commercial 
quinidine preparations; to purify quinidine from hydroquinidine 
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is not an easy matter and, so I am told, has but recently been 
accomplished with any considerable measure of success. A com- 
parison of the action of the two alkaloids is therefore a matter 
of some consequence from the commercial standpoint. Actually, 
it is found that the two alkaloids have a very similar potency, 
hydroquinidine being if anything a little the more powerful (Fig. 4). 
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Fic. 4.—A similar chart, comparing the effects of separate test doses (0.6 of a 
gram) of quinidine, quinine and bihydroquinidine. Auricular curves above and 
ventricular curves below. 


Simultaneous Digitalis Therapy. It has been stated on more 
than one occasion that digitalis interferes with the reaction to 
quinidine and that the two drugs should not be given simultaneously. 
Comparisons of the fall of auricular rate obtained by quinidine, 
before and after the administration of digitalis in full therapeutic 
doses, usually show but small differences. The original auricular 
rate is generally speaking a little higher when the heart is under 
digitalis; the fall in quinidine is usually as great (Fig. 5) or almost 
as great, though it does not usually reach quite so low a lével when 
digitalis has been given; in some comparisons, too, the fall of rate 
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has appeared to be delayed by digitalis (Fig. 5); in others a more 
decided lessening of the fall has been noticed. A striking difference 
in the two reactions is not the rule; such differences as exist do 
not seem often to be of consequence, and we think that the antago- 
nistic action of digitalis has been exaggerated. In one patient in 
whom a change to normal rhythm was repeatedly obtained with 
a single dose of 0.6 gm. of quinidine (0.4 gm. failing to produce 
the transition), the same dose was effective after the patient had 
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Fie. 5.—A similar chart, comparing the effect of a single test dose (0.4 of a gram) 
of quinidine, given to a patient before (plain circles) and after (black circles) the 
administration of nine drams of tincture of digitalis in eleven days. 


been fully digitalized. Now the simultaneous administration of 
digitalis has a great advantage, for it keeps the ventricular rate 
at a comparatively low level throughout the quinidine reaction 
(Fig. 5) and one source of trouble is thereby removed. A course 
of digitalis immediately preceding the use of quinidine, or a lighter 
course actually simultaneous with the quinidine, seems often to 
be indicated rather than contraindicated; it may be necessary to 
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give rather heavier doses of quinidine in these circumstances, but 
the control of ventricular rate is in many patients a factor of advan- 
tage with which we can hardly afford to dispense. At all events 
the simultaneous administration seems to us to deserve a further 
and more extended trial in patients predisposed to give high ven- 
tricular rates. 

Adverse Effects and Precautionary Measures. A number of unde- 
sired toxic effects have been noted during the administration of 
quinidine in cardiac cases. Many of these are unimportant. 
Giddiness, a sense of fulness in the head or actual headache, are 
not uncommon; griping pains in the abdomen followed by loose 
evacuations are apt to occur when large single doses are given. 
Repeated doses may be followed by urticaria. 

Paljntation. The ventricular rate rises after quinidine and not 
uncommonly reaches 120 to 160 per minute; it is part of the 
réaction and may disturb the patient. A rate of 160 would no doubt 
on occasion contraindicate the further administration of the drug. 
That would be the case when the onset of congestion threatened 
cases which we regard as in general unsuited to the treatment. 
In a few cases, if dosage is carried far, the auricular rate may fall 
toward 200 perminute. When this happens a more serious accident 
may happen: the auricle is now in a state of relatively pure flutter 
and the ventricular rate may spring abruptly to the full rate of 
the auricle (Drury and Iliescu and von Frey). The development 
of auricular rates below 250 or 240 per minute appears to me to 
contraindicate further dosage, if the rate of the ventricular rate 
has already risen much above 100. In cases of this kind, and of 
high ventricular rates generally, a combination of quinidine and 
digitalis is preferable. 

Under quinidine, extrasystoles arising in the ventricle are fre- 
quent. Usually isolated, they sometimes occur in groups, and 
in a few cases a regular tachycardia may be started in the ventricle. 
The precise meaning of this interesting phenomenon is not known, 
but tachycardia of ventricular origin is so closely allied to graver 
disorders of the ventricle, that the appearance of muliple extrasys- 
toles should be a signal to cease the administration of quinidine. 

Idiosyncrasy to Quinidine. Some few patients exhibit a serious 
intolerance of quinidine. Of these I have no personal experience, 
but von Frey has reported cases in which after a small dose of 
quinidine sudden loss of consciousness with standstill of respiration 
has happened. Recovery occurred in his cases, but it is clear from 
his account that the condition is a very serious one. It is from this 
experience that the custom has arisen of giving first a small trial 
dose of 0.2 gm., following this after twenty-four hours by a single 
dose of 0.4 gm. The treatment is begun on a subsequent day. 
Whether this method of small trial doses will eliminate danger 
from this source remains for the future to decide. It is to be 
remarked that accidents of the kind are rare. 
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Dangers of Embolism. Many years ago I witnessed for the 
first time a curious and fatal accident. It occurred in a woman 
suffering from mitral stenosis and heart failure.° This woman 
acquired an attack of fibrillation of the auricles which lasted for 
several days and then suddenly ended; when it ended clots were 
detached from the heart, which produced multiple embolism of 
the lungs and brain, and these led quickly to a fatal termination. 
Fibrillation of the auricles predisposes to clotting in the auricular 
appendices. Antemortem thrombi are found in patients dying 
of heart failure more frequently if the auricles were fibrillating 
at the time of death. Thus in 76 postmortems on cases dying of 
chronic heart disease, in which clots were specially sought, | 
found them in 8 cases out of 23 in which fibrillation was present in 
the last illness and in only 4 cases out of 53 in which the mechanism 
had been normal. But embolism due to detachment of these clots 
does not appear to be more common when fibrillation exists than 
when the action is normal. While fibrillation predisposes to clot- 
ting, the normal auricular action favors the detachment of such clots. 
In treating patients with quinidine these facts should be born in 
mind; because we have borne them in mind we have seen no 
instance in which the resumption of the normal rhythm under 
quinidine has led to embolism; others have been less fortunate. 

When there is much dilatation of the heart, as indicated by 
congestion of the veins and liver, the therapeutic use of quinidine 
is contraindicated. In cases in which there have been symptoms 
or signs of recent embolism, the use of the drug invites disaster. 
From embolism there is not much to fear providing those chosen 
for treatment are judiciously selected; but it is to be observed 
that the peril of embolism precludes the use of quinidine in cases 
of fibrillation in which the circulation is embarrassed. It sets 
another limit to its usefulness. 

In paroxysmal fibrillation, a fear of embolism should not deter 
us from giving quinidine. The paroxysm will cease spontaneously 
after awhile, and clotting is the more likely to occur the longer 
the attack lasts. Theoretically, if quinidine will bring the attack 
more speedily to a close, the chances of clotting and subsequent 
embolism will be diminished. 

The Therapeutic Value of Quinidine. The percentage of cases 
in which quinidine, as it is used at the present time, will restore 
the normal rhythm in the fibrillating auricles is approximately 50 
per cent. With these figures, drawn from previous records, the 
experience of my own clinic agrees. The figure applies to chronic 
fibrillation of the auricles. 

When in a case of auricular fibrillation the normal rhythm is 
restored, the gain to the patient is considerable. It is not so 
apparent while the patient lies in bed, for in the cases most suit- 
able for treatment there are few or no symptoms at rest. It is 
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when the patient goes about again and undertakes his daily duties 
that he feels real benefit; and the benefit is chiefly due to the heart 
being once more under strict nervous control. In particular, 
exercise no longer raises the rate to levels which are incompatible 
with comfort or which produce actual distress. The change brings 
similar benefits to the heart as does the lowering of ventricular 
rate by digitalis; quinidine has the advantage however, in patients 
in whom its effects are permanent, in that it frees them from further 
drug treatment. In treatment by digitalis the drug has to be 
maintained, in most cases indefinitely. 

Nevertheless, the usefulness of the drug from the clinical stand- 
point is limited. It is limited by the high percentage of failures 
(50 per cent) to restore the normal rhythm. Too much emphasis 
should not be laid upon these failures however, for it seems prob- 
able that the percentage will be reduced as further experience is 
gathered. 

It is limited also by its unsuitability in cases of venous stasis. 
But the chief limitation is more serious and consists in the early 
and very frequent resumption of auricular fibrillation. In not 
a few patients the restored normal rhythm lasts but a few days or 
a week, and fibrillation returns again and again after successive 
periods of treatment. In others the normal rhythm is maintained 
for a few weeks or months; a few cases have been observed in 
which it has been maintained for six months or a year. In the 
last group it must be judged an unqualified success, but in pro- 
portion as from case to case the return of fibrillation is less 
delayed, so the remedy becomes less practicable as aremedy. The 
value of quinidine has so far been greater in adding to our knowl- 
edge of fibrillation of the auricles than it has been in therapeutics. 
It has taught us many important facts, and among the most 
notable is that the hearts which display chronic auricular fibrillation 
are capable of beating normally, a quality hitherto in doubt. It 
has also taught us that the cause which predisposes to fibrillation, 
or at first initiates fibrillation, is maintained in the chronic state. 
Although it seems clear both from experimental and clinical obser- 
vation that fibrillation once established tends to maintain itself, 
it is no longer possible to accept the conclusion that once established 
it will perpetuate itself indefinitely, though its original cause is 
removed. The pronounced tendency for the disorder to recur 
is opposed to any such conclusion; it teaches us that we have 
still to seek the ultimate causes of the disorder and that the prospect 
of fully successful treatment is along those lines of investigation. 

As in our early publications, my collaborators and myself still 
deprecate the general use of the drug. At the present stage of 
investigation it should be employed only under strictly controlled 
conditions; it is a treatment emphatically for the wards rather 
than for use in an outpatient department. 
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THE INFLUENCE OF RIGID SALT RESTRICTION IN THE DIET 
OF CHRONIC NEPHRITIS.' 


By James S. McLester, M.D., 


DEAN AND PROFESSOR OF MEDICINE IN THE GRADUATE SCHOOL OF MEDICINE OF THE 
UNIVERSITY OF ALABAMA, BIRMINGHAM, ALA, 


A YEAR ago Dr. F. M. Allen reported his observations upon the 
influence of salt restriction in the diet of patients with chronic 
nephritis and so-called essential vascular hypertension. He stated 
that the measures usually attempted were ineffective because inade- 
quate, and that rigid chloride restriction, as nearly absolute as 
possible, would achieve genuine benefits. He reported that follow- 
ing such withdrawal of salt from the dietary he has regularly seen 
a material fall in the blood-pressure. Among other beneficial 
effects he also saw improvement in the retinitis and other eye 
changes of nephritis. I recall his interesting speculation that we 
may in time come to conclude that sodium chloride is the long- 
sought-for poison of uremia. 

It is generally recognized that the excessive use of salt is harm- 
ful, and that its restriction in nephritis is to be recommended; but 
I have not been able by chloride restriction as ordinarily practised 
to produce results comparable with those of Allen. Following, 
then, his suggestion that our restriction of the past has not been 
sufficiently rigid, I have studied in a small number of hypertension 
patients over a limited period of time the effect of the almost ab- 
solute elimination from the diet of all chlorides. -Because the 
patient frequently complained that this diet produced an intense 
weakness, it was necessary to limit the length of such observations; 


! Read before the American Society for Clinical Investigation, Atlantie City, 
May 9, 1921. 
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and because of the many pitfalls which surround attempts at 
accurate clinical control of intake and output, the final number of 
patients upon whom I can report was reduced to ten. 

Note was made of the influence of this diet upon the patient’s 
general condition, his blood-pressure, any possible eye changes 
and certain chemical bodies of his blood. The chloride content 
of the urine was used as a check upon the accuracy with which the 
dietary restriction was observed. 

Distinction is made in these charts between the salt-poor and 
the salt-free diets, the latter, of course, being a relative term. With 
the salt-poor form the patient was given the usual low-calorie 
nephritis diet with no addition of salt to the food after it reached 
the table. It is estimated that thus the patient received daily the 
equivalent of about 2 gms. of sodium chloride. For the salt- 
free diet the bread and all other foods were cooked without salt 
and the patient received only such an amount of chlorides as was 
present in the native foodstuffs. It is estimated that upon this 
diet the patient received daily the equivalent of less than 1 gm. of 
sodium chloride. One or two weeks upon the salt-free diet with 
a variable interim of salt-poor food, and then a second salt-free 
period, was the rule, although one patient was able to maintain 
the more rigid diet for a continuous period of sixty-four days. 

To summarize: The following results of the salt-free diet were 
noted. 

1. The patient found the food unappetizing and usually ate but 
little. This factor cannot be disregarded. 

2. The blood urea instead of decreasing showed a tendency to 
increase. 

3. The blood chlorides, irrespective of diet, varied but little; 
while the urine chlorides, reflecting the degree of the patient’s 
adherence to the diet, fell to a very low figure. 

4. The systolic pressure, as a rule, showed a moderate fall. This 
fall was never marked. 

5. In two of the patients there developed weakness and prostra- 
tion to a distressing degree. 

6. One of the patients suddenly experienced retinal hemorrhages 
and other fundus changes at the end of two weeks of this diet. 

Conclusion. From these limited observations I would conclude 
that the almost complete elimination of chlorides from the diet of 
patients with nephritis and vascular hypertension accomplishes little 
if anything more than does the salt-poor diet ordinarily prescribed. 
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THE CLOSE RELATIONSHIP OF THE ERYTHROGENETIC 
AND LEUKOGENETIC FUNCTIONS OF THE BONE- 
MARROW IN DISEASE. REPORT OF A CASE 
OF ERYTHREMIA. THE ROENTGEN-RAY 
TREATMENT OF ERYTHREMIA. 


By Eucene P. Penpererass, M.D. 
ASSISTANT ROENTGENOLOGIST, UNIVERSITY HOSPITAL; INSTRUCTOR IN 
ROENTGENOLOGY, POSTGRADUATE SCHOOL, UNIVERSITY OF 
PENNSYLVANIA, 


AND 


Henry K. Pancoast, M.D. 


PROFESSOR OF ROENTGENOLOGY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, 


Amonc the cases of erythremia, or polycythemia vera, reported 
in literature, there are a few cases whose blood pictures have 
certain of the manifestations of both erythremia and of mye- 
logenous leukemia. The cases have the characteristic symptom- 
complex of erythremia, (i. e., the polycythemia, cyanosis and 
enlarged spleen), and in addition they have a definite percentage 
of myelocytes in the blood. It is a known fact that in certain 
conditions such as malignant tumors of the bone-marrow and 
pneumonia in children with a high polymorphonuclear leuko- 
cytosis, occasional myelocytes are found in the blood. How- 
ever, in the case reported and in the cases collected from literature 
the prolonged presence of myelocytes over a period of two or three 
years is, we believe, a criterion for assuming that the presence of 
myelocytes is a leukemic manifestation. We have found five 
‘ases on record in which this blood picture is found, and some- 
times such cases may be considered as the connecting link be- 
tween erythremia and myelogenous leukemia or the combination 
of the two diseases. 

That the erythrogenetic and leukogenetic functions of the 
bone-marrow are closely related is further evidenced by the fact 
that some of the cases had all of the clinical phenomena of ery- 
thremia in the beginning of the disease, and after a period of time 
presented the clinical picture of myelogenous leukemia, or vice 
versa, 

The majority of the cases quoted below present a blood picture 
similar to our case. The blood picture of the case reported by 
Hedinius* showed a definite polycythemia throughout the course 
of the disease. The patient also had a myelocytosis, at times 
being as high as 5 per cent. This patient received roentgen- 
ray treatment, and after the ninth series the red blood cells in- 
creased to 11,540,000. However, on necropsy over a year later 
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the pathologist reported the case as a typical myelogenous leu- 
kemia. 

In Rosin’s’’ case the interesting feature is that the case was 
originally diagnosed as polycythemia, and later the blood was 
that of myelogenous leukemia. 

In Winter’s'!® case the condition was originally diagnosed as 
myelogenous leukemia, and later, after establishment of roentgen- 
ray treatment, changed into what was thought to be polycythemia. 
This case contrasts with one reported by Rosin in which the opposite 
state of affairs was true, 7.e., the case began as a polycythemia 
and was later diagnosed as myelogenous leukemia. 

In the cases reported by Turk” and Nicola® a definite poly- 
cythemia is present in each case, and occasional myelocytes were 
found, in Nicola’s case up to 1.6 per cent. These cases were 
included as examples of the comparatively rare cases in which 
myelocytes were seen along with a polycythemia. 

In Blumenthal’s* case the blood picture is the outstanding 
example of combination of the two blood pictures, polycythemia 
and leukemia. (Cases detailed in Appendix.) 

In Weber’s' excellent paper on erythremia he states, “That 
increased leukoblastic activity nearly always accompanies the 
increased erythroblastic activity in the bone-marrow is evidenced 
during life by the usually large number of while corpuscles, especi- 
ally polymorphonuclears, and by the occasional presence of myelo- 
cytes in the circulating blood. At necropsies the examination 
of the marrow of the shafts of the long bones has shown a decided 
increase of erythroblastic tissue, and probably in most cases the 
leukoblastic elements occupy more space in the bone-marrow 
than the erythroblastic tissues do. These features were greatly 
exaggerated in Blumenthal’s case: the leukoblastic tissues were 
greatly in excess of erythroblastic. This may be a chain connect- 
ing leukemia with erythremia. It is not clear why in erythremia 
more of the bone-marrow should consist of leukoblastic than of 
erythroblastic tissue elements. I think the most probable ex- 
planation is that in the marrow of such patients (and probably 
also in that of healthy individuals) the red cells are much more 
rapidly produced than are the while cells by their respective parents, 
hence even when the bone-marrow consists chiefly of leukoblastic 
tissues the red cells far outnumber the white cells in the blood. 
Moreover, the average life duration of the red cells perhaps exceeds 
that of the white cells.” 

Hedinius* believes that the irritation which may induce hyper- 
erythrocytosis in one person may induce hyperleukocytosis in 
another. Both red and white cells may be present in the blood 
in abnormally large proportions, and later one or the other may 
drop to a very low figure while the count of the other type remains 
high. 
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In myelogenous luekemia nucleated red cells are frequently 
found in the blood; this, too, may be an evidence of increased 
erythrogenetic activity accompanying increased leukoblastic 
activity. The condition of a patient suffering from myelogenous 
leukemia depends a great deal on the red blood picture. As long 
as the red cell count remains from three to four million the patient 
continues in a fair condition. 


CasE Report. Male, white, age sixty years; undertaker. 
Date of admission, December 3, 1917. The history dates back 
to early in 1916, when the patient applied to his doctor for relief 
from an attack of hoarseness which had lasted several weeks. 

Family History. Grandmother died, at the age of eighty years, 
of old age; mother died at forty-six from postpartum hemorrhage; 
father died at forty-eight from tuberculosis; one brother died at 
fifty of heart disease; one sister died of puerperal fever at thirty- 
six; one sister died at fifty-eight on the operating table, the oper- 
ation being for a uterine tumor; one brother stillborn at death 
of mother; one brother living, fifty-seven years of age, and has 
rheumatism; two sisters living and well. 

Previous Medical History. Ordinary diseases of childhood 
except scarlet fever. Patient has had frequent attacks of laryn- 
gitis, such as at present time, but nothing serious or incapaci- 
tating. He complains of perspiring under the slightest exercise 
or when the temperature of the air would exceed 65° F. This 
has existed for twenty years. The patient noted an enlargement 
under the left ribs, which has increased in size since first noticed. 
His attention was attracted to this enlargement by the jolting 
he received from horseback-riding when a boy, the jolting causing 
him to have pain. Several times he has had pain and aching 
in the knees and ankles. 

Physical Examination (made by Dr. J. W. Crumbaugh previous 
to the present admission). The patient weighed 225 pounds and 
was 5 feet 9} inches in height. He was plethoric, hyperemic, 
florid, lips somewhat bluish, as were the edges of the tongue and 
pharynx. The uvula was thick and heavy. The postnasal space 
contained clots of blood mixed with mucus. Teeth showed some 
pyorrhea. Otherwise the mouth was negative. Neck was neg- 
ative. Lungs were negative. Heart was negative. Abdomen: 
An enlarged spleen was found which extended two inches below 
the pelvic brim and four inches to the right of the umbilicus. The 
splenic notch was very plainly felt. Extremities negative. Eye 
examination was negative. Throat examination showed some 
general thickening of the false chords, a mild form of pachydermia. 

After the throat condition cleared up the enlarged spleen was 
studied. ‘There was no history of malaria, although the patient 
was born and had lived in a malarial section of the country. His 
arly blood picture had nothing of diagnostic value in it. 
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Blood count made June 29, 1916, was as follows: Erythrocytes, 
5,200,000; leukocytes, 7,200; hemoglobin, 90 per cent. 

The differential count showed: Polymorphonuclears and leuko- 
cytes, 85+ per cent; small lymphocytes, 7+ per cent; large lym- 
phocytes, 3+ per cent; transitionals, 2+ per cent; eosinophils, 1 
per cent; nucleated reds, 3 in 500 cells. Blood-clotting ‘time was 
five and seven minutes on two occasions. Blood-pressure was 
135 systolic and 90 diastolic. Wassermann negative. 

The roentgen-ray examination of the stomach and colon after 
an opaque meal and enema showed that the stomach was pushed 
upward and to the right; the descending and transverse colon 
was pushed downward to the right by some mass, probably an 
enlarged spleen. 

The patient did not complain of any feeling of illness for nearly 
a year. The only complaints were the enlarged spleen, profuse 
perspiration and prickly heat. The appetite, digestion and elimi- 
nation were good. In August, 1917, the patient noticed his left 
leg and thigh began to swell. Posture and a rubber stocking 
relieved this. 

In September, 1917, the patient had the two lower central 
incisors extracted, after which there was a considerable hemorrhage, 
very difficult to control, and the white cells showed a definite 
increase. 

October, 9, 1917, in passing a desk, the patient struck his right 
thigh, which caused a contusion on the upper and outer surface 
of the thigh. Seventy hours later the right leg, thigh, scrotum 
and abdomen were ecchymosed and the extremity was enormously 
swollen, cold and blistered at points. The patient was suffering 
severe pain. The white cells increased to 49,600. With a decline 
of the leg symptoms there began a diarrhea of liquid and semi- 
liquid stools, varying in color from clear water to black, the patient 
having stools every thirty minutes to an hour, lasting for twenty- 
four hours. The diarrhea was accompanied by much tenesmus 
and lower abdominal pain. This lasted to a lesser degree for ten 
days, and was finally stopped by morphin. 

The blood picture remained practically the same until November 
19, 1917, (see Table I), when erythrocytes increased to 7,000,000. 
The patient was now referred for roentgen therapy. The physical 
examination was practically the same as that recorded above 
except that the ecchymosis, swelling and pain were less than 
described above. December 3, 1917, the first day of the roentgen 
therapy, the following blood count was found: Erythrocytes, 
5,810,000; leukocytes, 45,200; hemoglobin, 78 per cent. 

The patient was given seven series of roentgen therapy over 
the spleen and the long bones from December 3, 1917, to April 
20, 1920, each series covering the spleen and long bones as out- 
lined by Pancoast,** and the results of the blood picture at the 
end of each series are noted in Table II and III. 
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TABLE III, DATES BETWEEN WHICH ROENTGEN-RAY EXPOSURES 
WERE GIVEN. 


Date, beginning Date, end 
December 3, 1917 December 28, 1917 
January 11, 1918 March 8, 1918 
July 7, 1918 July 22, 1918 
January 14, 1919 February 15, 1919 
November 3, 1919 April 28, 1919 
November 20, 1919 January 12, 1920 
March 8, 1920 April 20, 1920 


we 


The patient at present is in good condition and has no objective 
or subjective symptoms except the enlarged spleen. The last blood 
count made shows red cells, 5,190,000; white cells, 11,800: hemo- 
globin, 95 per cent. The differential count shows polymorphonu- 
clear neutrophiles, 78 per cent; eosinophiles, 1 per cent; large 
mononuclears, 1 per cent; small mononuclears, 18 per cent; 
transitionals, 2 per cent; occasional normoblasts and some 
polychromatophilia. 

Comments. ‘This patient applied to his doctor for relief of a 
throat condition, but during the routine examination the enlarged 
spleen was found, and on being questioned carefully the patient 
remembered that ie had had this mass for years. 

The blood count in the beginning was entirely within the normal 
limits. The differential count, however, revealed a high per- 
centage of polymorphonuclear leukocytes, 85 + per cent, and a low 
percentage of small and large lymphocytes, 7 + and 3 + per cent 
respectively; transitionals, 2 per cent; eosinophils, 1 + per cent. 

There was no material variation in ten succeeding counts up to 
August 10, 1917, at which time the red cells increased to 6,070,000 
and the white cells to 18,000. The blood counts remained practi- 
cally at this level until October 9, 1917, when the patient suffered 
the contusion to his leg, with considerable subcutaneous hemor- 
rhage. At this time the white cells began to increase markedly, 
and on October 30, 1917, reached 49,600. Following the sub- 
sidence of the leg trouble a diarrhea developed coincident with the 
rise of the red cells to 7,000,000 and the white cells decreased to 
normal. Later, on December 3, 1917, the red cells decreased to 
5,810,000 and the white cells increased to 45,200, with the appear- 
ance of 20 per cent of myelocytes in the differential count. It was 
at this time that roentgen-ray therapy was started. 

As to the group under which this case should be classified we 
are not prepared to say; but if there is a midgroup between ery- 
thremia and myelogenous leukemia, or if the two are combined, 
it does seem that our case should come under this head. 

The close union between the leukoblastic and erythroblastic 
tissues of the bone-marrow makes it difficult to interpret the primary 
lesion. However, in the case reported above we feel that the 


Series. 
1 
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primary disease was that of erythremia, and probably as a result 
of some unknown influence the excessive demand for leukocytes 
was too great and myelocytes were produced in abnormally high 
numbers. 

Whether or not this case is a primary polycythemia or leukemia, 
thus coming under the head of erythremia or myelogenous leukemia, 
has not been proved, but careful study fails to reveal anything such 
as Ayerza’s disease, syphilis or cardiopulmonary trouble. Lesions 
such as gumma, tuberculosis of the spleen and thrombosis of the 
splenic arteries cannot be ruled out, as they can only be ascertained 
at the autopsy table. 

Erythremia™ is a disease characterized by a well-marked, per- 
sistent, relative and absolute polycythemia due to an excessive 
erythroblastic activity of the bone-marrow, which appears to be 
the primary morbid factor in the condition and is characterized 
likewise by persistent increase in the viscosity and total volume 
of the blood and usually by a cyanotic appearance of the patient 
and by enlargement of the spleen, for which no local cause, such 
as obstruction in the splenic and portal veins, is suspected. 

Whether or not all cases of polycythemia are secondary to some 
known or unknown cause is at the present time a debatable question, 
but we believe, as do many authors, that there is a primary polycy- 
themia or erythremia. 

Pathology of Erythremia. In almost every case of erythremia 
that has been systematically studied at autopsy there is evidence 
of increased erythroblastic activity of the bone-marrow. Where 
the bone-marrow in the shafts of the bones in adult life is normally 
of the yellow or fatty kind, most of it has been replaced by red 
bone-marrow, thus increasing to a considerable extent the erythro- 
blastic activity. Along with the increase in the erythroblastic 
activity there is usually an increase in the leukoblastic activity, 
and in some cases, such as those of Hedinius,‘° Blumenthal‘ 
and others, the leukoblastic tissues are in excess of the erythro- 
blastic tissues and make one suspect a leukemia rather than an 
erythremia. The fact that there is an increase in the erythro- 
blastic and leukoblastic activity may be recognized during life, 
i. e., the increase in the cells of the blood and the occasional finding 
of erythroblasts and myelocytes in the circulating blood. In one 
case™ in which a biopsy was performed the bone-marrow was 
found to be in a state of increased erythroblastic activity. 

The splenic enlargement which is found in most cases seems to 
be due to a hyperplasia of the splenic pulp and the connective- 
tissue elements and an engorgement of the spleen by blood, the 
spleen acting as a reservoir. There are other cases in which the 
enlargements have been explained by the finding of thrombotic 
infarcts, tuberculous nodules or gummas. At any rate the enlarge- 
ment is believed by a number of authors to be a compensatory 
process. 
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The great majority of pathologists now consider leukemia to 
be a primary morbid disease of the bone-marrow, no matter whether 
the condition is of the lymphatic or myelogenous variety. The 
secondary enlargements of the glands is thought by many to be due 
to a metastatic deposit of myeloid elements with subsequent pro- 
liferation in loco. Stengel® is of the opinion that leukemia is akin 
to some of the sarcomata. 

It would certainly seem, from a pathologic standpoint, that 
erythremia and myelogenous leukemia are closely related, and in 
some cases we may find evidence of an involvement of both the 
erythroblastic and leukoblastic tissues of the bone-marrow. In 
the five cases reported there is a definite myelocytosis present 
along with the polycythemia, and these cases have been termed 
polycythemia because of the increased red cell count, and in at 
least two of the cases the pathologist returned a diagnosis of 
leukemia. Both erythremia and leukemia have their origin in 
the bone-marrow, mattering not whether they are primary or 
secondary to some known or unknown cause. They both cause 
enlargement of the spleen, and ultimately both are fatal. 

Roentgen and radium therapy certainly have played the major 
part in the treatment of leukemia; in some cases the lives of patients 
have been prolonged for many years. In leukemia we have treated 
the bone-marrow of all the long bones and the spleen, giving in- 
hibitive doses over the bones and destruetive doses over the spleen. 
Now if erythremia is closely related to leukemia, that is, affecting 
the erythroblastic tissues instead of the leukoblastic, we feel that 
roentgen therapy should be given a careful trial in the treatment 
of the condition. As in leukemia, all symptomatic treatment of 
erythremia has failed to give any but temporary results, we there- 
fore propose and recommend roentgen-ray therapy, giving inhibi- 
tive doses to the long bones, with the view of inhibiting the form- 
ation of red cells, and stimulating doses over the spleen with the 
view of increasing the normal function of the spleen. 

Treatment In a preliminary paper® the roentgen-ray treatment 
over the long bones and spleen in erythremia was recommended. 
Since writing that article it has been gratifying to see from the 
literature that a few other roentgenologists * ** had or have been 
following out practically the same method of treatment as advocated 
by us, and with good results. 

The experiments of Heineke, Linser and Helber, Tatarsky, 
Frinkel and Budde, Aubertin and Beaujard and Price-Jones 
have shown us that the roentgen-rays have a decided effect upon 
the blood and spleen. Although some of the experimental data 
as to the mechanism of the changes produced differs with different 
experimenters there is more or less unanimity of opinion as to the 
outcome of the results: 

1. The spleen is more sensitive to the roentgen-rays than the 
bone-marrow. 
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2. After moderate doses of the roentgen-rays the leukocytes 
show an initial rise followed by a pronounced fall and subsequently 
rise to normal. 

3. The red cells show an initial fall after moderate doses of the 
roentgen-rays. This may last for long periods of time or the cells 
may rise to normal in the course of a few days. 

As to the ultimate success of the roentgen therapy of erythremia 
one must wait and see the results of the treatment of various cases 
and the observation of such cases over a number of years. However, 
roentgen-ray treatment is only an agent recommended in an effort 
to find something that will give relief to this class of patients where 
drugs are of no avail, and venesection, etc., only of initial improve- 
ment, the patient relapsing into the primary state in a comparatively 
short time. 

If we accept the views of a number of pathologists and assume 
that the disease is one primarily of the bone-marrow, and the lesion 
is a primary hyperplasia of the erythroblastic tissues, our treat- 
ment should be that of the bone-marrow, with the view of inhibit- 
ing the excessive formation of red cells; or if all cases of erythremia 
are secondary to some exciting cause foreign to the bone-marrow, 
as considered by some, roentgen-ray therapy is recommended in 
those cases in which no primary cause can be found and have failed 
to respond to the usual method of treatment. 

The treatment of the spleen is given with the view of stimu- 
lating the functions of that organ. There is some histologic evi- 
dence® that the spleen destroys erythrocytes by the phagocytic 
action of the cells of the spleen. The spleen is very susceptible 
to the action of the roentgen-rays, hence we must make the exposure 
a stimulative one. There is no experimental evidence to support 
the assumption that stimulative doses of roentgen therapy over 
the spleen increase the hemolytic action of this organ, although 
Friinkel, Budde, Fionne and Zironi'® have worked on this partic- 
ular subject. However, we feel that theoretically the functions 
should be increased and are therefore working on that basis. 

The details of the technic are very similar to the treatment 
followed out in the treatment of leukemia recommended by Stengel 
and Pancoast,* and have been outlined in a previous paper. The 
technic and dosage have been reached by experience and results 
in other cases. We recommend that a complete blood count be 
made at least once a week during the treatment, keeping in mind 
the white cell count particularly, as it is very important that the 
white cells be kept as near normal limits as possible, and by this 
prevent the elimination of one of the body’s defences against in- 
fection. White cells are more easily destroyed than reds, and the 
blood counts are our only index to the possible immediate results 
of the treatment. If in the blood counts the total white cell count 
goes below 4000 treatment should be discontinued for a time until 
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it becomes normal, and in the differential count if the polymor- 
phonuclears decrease to 35 per cent, treatment should be discon- 
tinued until the percentage of the polymorphonuclear leukocytes 
increases. 

1. The radiation is made primarily over the bones of the entire 
skeleton except the bones of the head, these being omitted, due 
to the likelihood of the loss of the hair in this region. The bones 
are mapped into areas so that all of the bones can be covered. The 
size of each area depends upon the diaphragm opening in the tube 
and the skin target distance. Our areas are usually about twelve 
inches long over the long bones, protecting at the same time the 
other parts of the body with lead and lead rubber, thus preventing 
overlapping of exposures. 

2. Each area is exposed regularly and systematically, and it is 
recommended that the maximum dose be distributed over three 
successive days rather than at one time. This prevents a too 
rapid reduction of the blood cells. 

3. Exactness in dosage is essential. We give somewhat less 
than the erythema dose, as we do not wish to destroy the bone- 
marrow but to inhibit its function. Our dosage is calculated accord- 
ing to the inverse square of distance, and we use 5mm. aluminum 
filter, spark gap of nine inches, milliampérage of five and skin target 
distance of eighteen inches. 

4. Frequency. Daily exposures are advocated until the series 
is completed, and in erythremia two areas are exposed daily. After 
the body has been covered once we allow an interval of ten days to 
elapse and then give another series over the bones, giving two such 
series before treating the spleen, provided the white cell count is 
not too low. 

5. Direct exposure of the spleen is given after the bones of the 
skeleton have been covered twice, and at this time we give one-half 
an erythema dose with the expectation that it will have a stimu- 
lative effect on the spleen. 

6. Duration of the treatment depends upon the individual 
patient, the blood count being an index as to treatment. Our goal 
is to bring the blood picture as near normal as possible and as 
quickly as it can be safely carried out, taking care that too long 
intervals do not intervene between series. 

The patient reported in the case history above received the 
following treatment: Roentgen-ray treatment was given. There 
were seven series given over the bones and spleen, and in addition 
at times cross-firing applications were given over ¢he spleen because 
of the presence of myelocytes complicating the polycythemia. 
The dates between which roentgen exposures were given can be 
seen in Table III. In the treatment of this case daily exposures 
were not always given, due to the inability of the patient to come 
in for treatment. 
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The blood counts after the beginning of the roentgen-ray treat- 
ment showed a gradual decrease in the white cell counts and a marked 
decrease in the percentage of myelocytes. The red cell counts 
ranged between 4,990,000 and 6,240,000 until August 26, 1918, 
when they increased to 9,500,000. We cannot explain this rise 
unless it is possibly due to a too rapid destruction of splenic tissue 
and by this decreasing or eliminating the normal functions of the 
spleen. Similar rises in the red cell counts were noted by Winter'” 
and Hedinius*°“—in Winter’s case to 7,000,000 and Hedinius’s case 
to 11,540,000. Dr. Simon, the roentgenologist who treated the 
case reported by Hedinius, in a personal letter to me states: “My 
cases were all treated through only 1} mm. aluminum and with a 
dose that now must be considered too small to act sufficiently 
through the thick cortex of the long bones. Perhaps these doses 
could be even dangerous acting as irritating doses.” 

Roentgen-ray therapy in our case was started again on January 
14, 1919, and the red and white cell counts have gradually decreased 
to a point within normal limits with a disappearance of the myelo- 
cytes from the blood stream. 

After the seventh series of the treatment the patient’s blood 
count was practically normal and remained so until January 24, 
1921, at which time he was given a series of exposures over the 
long bones only. His blood count at present is within normal 
limits and the patient feels fine.* He has no cyanosis or florid 
color, but he does possess an enlarged spleen. A singular fact 
in the treatment of this case was that the spleen increased in size, 
i.e., it is larger today than when first seen in spite of the occasional 
cross-fire radiation by the roentgen-ray. 

Conclusions. 1. Erythremia is a disease of the erythroblastic 
tissues of the bone-marrow. 

2. Roentgen-rays destroy or inhibit the formation of red cells. 

3. Roentgen-rays should be used in the treatment of erythremia. 

4. Roentgen-rays should be used in the treatment of secondary 
polycythemia when such cases fail to respond to other treatment 
such as drugs, venesection, ete. 

5. Roentgen-ray treatment has been efficacious in the case 
reported above, and it has proved of value in cases reported by 
other roentgenologists. 

6. Roentgen therapy effects a more permanent result than any 
other therapeutic measure used or recommended up to the present 
time. 

Appendix. Cask or Heprnius.*® Female, single, age sixty- 
five years, under observation for two years and ten months, from 
February 5, 1912, to November 20, 1914. Typhoid fever at fifteen 


* A more recent blood examination shows that the patient has an anemia: Red 
blood cells 3,000,000; white blood cells within normal limits; hemoglobin, 65 per 
cent. Count made October 26, 1921. 
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years of age. Menopause at forty. Luetic history negative. In 
1906 she had ulcus ventriculi. In 1907, the patient has a molar 
extracted, after which she had a hemorrhage. At the same time 
the patient noticed a tumor in the left hypochrondrium and began 
to suffer from headache, dizziness and cyanosis. In 1908 she 
suffered from pulmonary tuberculosis. Physical Examination 
February 5, 1912. Patient slender; weighs fifty kg.; temperature 
subnormal; skin of face, neck and thorax red and a profuse per- 
spiration was localized to this area. Heart negative except accentu- 
ated aortic sound. Lungs showed signs of chronic tuberculosis 
at one apex. Urine: albumin, 2 per cent; some red cells and 
cylindroids were found on microscopic examination. Thyroid 
normal. Liver enlarged, edge soft and palpable. Spleen enlarged, 
extending beyond a little over the midline and down to the crest 
of the ilium. The tibia and the sternun were tender to percussion. 


Erythrocytes, Leukocytes. Hemoglobin. 

February 1912 . . . 6,500,000 42,000 per cent. 
October 26 . . . . 11,540,000 109 
6,440,000 11,280 96 


All of these counts were made at the same time of day. 
The differential leukocyte examination was as follows: 


1912. 1913. 1914. 

per cent. per cent. per cent. 
Polymorphonuclears .0 81. 77 
Eosinophils 
Basophils . 
Small lymphocytes 
Mononuclears 
Myelocytes 
Large lymphocytes 


5 
1 
3 
4. 
3 
2 


Viscosity, May 7, 1913, 10.48 mil. Hemolysis, November 1, 
1914, 0.3 to 0.4 per cent NaCl before hemorrhage. 

Roentgen-ray treatment of the spleen and long bones began in 
February and the patient received nine treatments and the white 
cells decreased from 42,000 te 21,800 by October. After the 
fourth treatment with the roentgen-ray the white cells increased 
to 124,800 and later went to 10,000 after the eighth or ninth 
radiation. The red cells were 6,500,000 before the roentgen-ray 
treatment and went up to 11,540,000 after the ninth roentgen-ray 
treatment. Roentgen-ray treatment stopped and the red cells 
decreased to 6,000,000. 

Benzol, 1.5 gm. per day, was tried for twelve days. The red 
cells increased from 6,000,000 to 10,200,000 and the whites increased 
from 29,800 to 54,600. 

After spring, 1913, the patient’s condition was unchanged for a 
year until the summer of 1914, when it changed for the worse. The 
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liver and spleen increased very markedly in size. Tubercle bacilli 
could not be found in the sputum. The albumin in the urine 
increased to 4.5 per cent. Ascites developed. 

Blood-pressure in 1913 systolic, 160 to 170: Blood-pressure in 
1914: systolic, 127. 

The patient died November 30, 1914. 

Necropsy Findings (by S. Hesser and Sven Lindblom). Skin 
pale. Poor musculature development. Abdomen swollen. In- 
guinal glandsenlarged. Liver and spleen enlarged. Heart negative. 
The lungs showed one area suspicious of tuberculosis. The 
spleen and the liver were bound together with adhesions. The 
spleen was covered with spots about the size of a cent, which looked 
like cartilage. The spleen had a firm consistency and a reddish- 
brown appearance. The follicles were not prominent but the 
trabecule were well developed. The liver was enlarged and had 
a firm consistency. The capsules of the kidneys were stripped 
with difficulty; chronic interstitial nephritis. Six small soft stones 
were found in the bladder. 

Microscopic Examination. The bone-marrow of the sternum 
and the femur was the same. It contained increased connective 
tissue and was dominated by myelocytes and neutrophils. Many 
eosinophils. Rarely any basophils. There were a large number 
of polymorphonuclears and more than the normal amount of 
eosinophils. More lymphocytes were found in the sternum than 
in the femur and also an occasional giant cell. 

The liver and pancreas showed myeloid rests. 

Spleen: Sections all the same; not the usual picture. Had a 
great deal of myeloid tissue which consisted of myelocytes, poly- 
morphonuclears, many eosinophils, and an occasional lymphocyte 
and red blood cell. No high degree of phagocytosis. Trabeculz 
more developed than normal. 

Lymph glands: Myeloid rests. 

Endocrine glands were negative. 

This case was thought to be erythremia, but at necropsy it was 
a typical myelogenous leukemia. Hedinius believes that erythremia 
can become a leukemia or, it may be, a combination of the 
two diseases, and fall into a separate group between erythremia 
and leukemia. However, leukemia is not always combined with 
anemia but may be combined with a polycythemia. 

This patient came in for her lung condition instead of the large 
spleen. During the last months the red blood cells increased to 
11,540,000, but two months before death the patient had a pro- 
nounced anemia. 


Case OF Rosin.”7 October 15, 1908. Woman, aged fifty- 
two years. For the past five years she has been troubled with 
congestion of the head, suffering from attacks of vertigo; face 


| 
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flushed and burning of the eyes. She suffered of scintillating 
scotoma and severe attacks of headache of the opposite side; had 
five attacks of palpitation which lasted for hours, the last attack 
lasting for five hours. In recent years the patient has suffered 
three attacks of severe pain in the region of the left kidney, and 
during and after each attack the patient passed a quantity of 
gravel. Some of these attacks were only relieved after taking 
morphin. Up to this time the patient had been under the care 
of Freidrick Miiller, who had made a diagnosis of polycythemia, 
the blood count being 10,000,000 red cells, and the patient had a 
large spleen. The patient had received hydrotherapeutic treat- 
ment for this condition, and during the renal attacks had gone 
to Carlsbad for treatment. 

Physical Examination. Showed the patient to be in a state of poor 
nutrition. The skin and mucous membrane were normal and 
somewhat cyanosed. There was no edema or vascular changes; 
the conjunctive were slightly injected. The spleen was enlarged 
and extended downward to the umbilicus; the surface was smooth 
and the splenic incisure could be definitely felt a hand-breadth 
below the costal border. The spleen measured by palpation 27 x 16 
cm. The liver was enlarged and extended below the costal border. 
The edge was rounded and tender to palpation. The kidneys were 
both palpable, the left in spite of the large spleen.. They were 
both large, mobile and could be displaced. The heart was slightly 
enlarged; the pulse was 88 and soft. Lungs: The breath sounds 
were slightly accentuated over the right apex, probably within 
normal limits. Urine: Less than 1-10 per cent albumin. 

Blood Examination. Red cells, 3,500,000 on two occasions, thus 
in no way increased. White cells: 48,000 to 52,000. Differential 
blood count showed 80 per cent polymorphonuclears; the remaining 
20 per cent were made of 12 per cent eosinophils; 2 per cent lympho- 
cytes; 6 per cent distributed among other cells, mast cells and 
mononuclears, which were granular. 

One would make a diagnosis of leukemia if the previous history 
had been different. The differential count shows no myelocytes 
and does not resemble lymphatic or myelogenous leukemia. Rosin, 
however, thinks that the granular mononuclears might be looked 
upon as young myelocytes. With the previous history a number 
of complicating symptoms present themselves. Polycythemia 
had preceded the present picture several years. The patient now 
had a complete remission of the red cells, which are below normal, 
and a leukocytosis, which is not altogether a picture of leukemia, 
the blood showing no definite myelocytes. 


or Winter’s.'@ Man, aged forty-six years. Denies 
luetic infection. Had measles, otherwise previous medical history 
was negative. For the past six years the patient noticed redness 
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of the skin and at times cyanosis of the face and hands. He has 
also had attacks of weakness and vertigo. The splenic tumor 
was noticed at this time. The patient was advised to go to Carlsbad 
for treatment, which he did, and was temporarily improved. In 
September, 1904, the patient came under the care of Krause, of 
Jena, who on studying the blood diagnosed the case as chronic 
myelogenous leukemia, and gave him roentgen-ray treatment 
over the spleen and long bones. Blood picture, October, 1904: 
Hemoglobin 110 per cent. (Sahli); red blood cells, 4,800,000; 
leukocytes, 22,600; polymorphonuclears, 65 per cent; myelocytes, 
30 per cent; a few small and large lymphocytes and an occasional 
eosinophil. No  poikilocytosis. Five months after beginning 
of the roentgen-ray treatment, March, 1905, the following blood 
picture was found: Hemoglobin, 110 per cent (Sahli); red blood 
cells, 6,900,000; leukocytes, 9,800. The myelocytes had decreased 
from 30 to 8 per cent. The polymorphonuclears had increased to 
90 per cent and the lymphocytes were 1 to 2 per cent. The 
splenic tumor at the beginning of the roentgen-ray treatment ex- 
tended to the umbilicus and was quite hard. Under treatment 
it decreased in size considerably. In the succeeding years there 
was considerable improvement. In June, 1907, there were no 
particular symptoms. When the patient was weak he went to 
the country, where he rapidly recovered. At the end of June, 
1907, Stern was consulted and he found the patient to be cyanosed; 
the peripheral arteries were sclerosed. The heart and lungs were 
negative. The spleen was enlarged to the umbilicus and to the 
midline. On palpation it was uneven and the incision was easily 
palpable. The liver was not enlarged. The nervous system was 
negative. There was no edema. The urine showed albumin, 0.5 
per cent (Esbach). A few hyaline and granular rests. Blood 
pressure 123 mm. Hemoglobin (Riva Locci). Blood picture: 
Red blood cells, 8,292,000; white blood cells, 23,200; hemoglobin, 
19.78 per cent (Fleisch-Miescher), 18.5 normal oxygen capacity. 
There were numerous normoblasts in November, 1907. The 
same condition as in June. No myelocytes found in a number of 
preparations. One megaloblast was found. Comments on the 
case by Winter: The polycythemia probably dates back six years, 
when Krause found the red cells about normal. Three months 
after the roentgen-ray treatment the red cells increased to 7,000,000 
and the hemoglobin was 110 per cent. At the present time there 
is a more marked polycythemia. The splenic tumor is about the 
same size. In 1904 Krause found many myelocytes; since that 
time the myelocytes have considerably decreased and at times 
none were to be found. The lymphocytes were decreased. The 
polymorphonuclears and mononuclears were increased. 


Case oF Nicoxa’s.” A. G. H., aged fifty one years, married, 
admitted April 27, 1908. 
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Family History. Father died of internal abscess at forty-five; 
mother died of inflammation of the bowels. 

Past-Medical History. Negative. S. H. Does office-work. 

Social History. Does office-work. Habits good. 

Personal Inspection (three years). Developed periodic head- 
aches about once a week. During the fall of 1907 these attacks 
became more severe, for which he was forced to take something 
to relieve them. During the attacks he suffered from vertigo 
and shooting pains. In December the attack lasted several days, 
with which he had a severe photophobia and there was also an 
extreme cyanosis of the face and neck. The headache and cyanosis 
never entirely disappeared after this attack, but the patient was 
able to be about, suffering, however, from exacerbations of his 
symptoms every few days. The patient had several of these 
major attacks. Denied any specific infection. ‘The bowels were 
obstinately constipated. 

Physical Examination. A well-developed male, 5 feet 9 inches 
tall, weighing 145 pounds net. Cyanosis of the face and neck; 
the mucous membrane of the mouth, eyes, injected. Hands 
blue. Spleen palpable, one inch below the costal border. The 
ophthalmoscope showed the veins of the fundus much dilated, 
blue and tortuous. Laboratory findings: total strength of the 
body, 3620 pounds as compared with 4385 pounds for the normal 
average man of the same height. Urine: usually normal. Feces 
negative. Blood examination: hemoglobin, 120 per cent; red 
cells, 8,000,000 white cells increased up to 250 per cent. Average 
blood-pressure, 137.5 systolic and 95.5 diastolic. Average pulse- 
rate, 78.8 The differential white blood counts showed a decrease 
in the small lymphocytes, 6.8 per cent. The polymorphonuclears 
and neurtrophils were constantly increased, 84.5 per cent. The 
other normal elements were neither increased nor decreased. Of the 
pathologic elements myelocytes were uniformly present and con- 
stituted 1.6 per cent of the whole. The normoblasts were reported 
once in eight counts. Megaloblasts were reported three times 
and constituted 0.9 per cent. 

During the patient’s stay in the hospital the patient had re- 
curring attacks of headaches, at which time he would become more 
cyanosed. On May 10, he had an attack of pain similar to angina 
pectoris, during which the cyanosis increased. On June 1 the 
patient developed pain in the calf of the leg resembling a severe 
sprain. The patient was qlso troubled with pruritus. ‘Treatment 
was symptomatic: tonics, sprays, massage, mechanical vibrations, 
potassium iodide and later roentgen-ray radiation over the spleen. 
The patient improved under the treatment and went home feeling 
better. However, it was thought that it would be temporary 
and that his former symptoms would reappear. 
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Cases or W. Tiirk, 1904.%!% Cask I. Woman, aged forty 
years. Headaches and pain in the first hypochondriac for one 
and one half years. Enlargement of the liver and _ spleen. 
Jaundice. Excess of urobilin and a little urobilin in the urine. 
Wasting. No cyanosis or special redness of the face. The red 
cells were about 8,000,000 and the white cells about 10,000. A 
few erythroblasts and a few myelocytes were present. Death 
with increase of jaundice and hemorrhage from the nose and aliment- 
ary canal. The red blood cells diminished in number to 5,160,000 
before death. The necropsy showed cirrhosis of the liver with 
regenerative changes (multiple adenomata). The spleen was 
large, adherent to the liver and of firm consistency. The bone- 
marrow in the large bones was dark red in color and of a fairly 
firm consistency. 


Case Il. Red cells, 9,965,000; white cells, 33,800; hemoglobin, 
140 per cent. Polymorphonuclear neutrophils, 90 per cent; 
myelocytes, 0.1 per cent. The remaining cells were lymphocytes 
and occasional mast cells. 


Case Ill. Red cells, 9,670,000 to 8,430,000; white cells, 26,700 
to 23,100. The differential count showed occasional myelocytes. 


Case LV. Red cells, 8,380,000; white cells, 16,500. Occasional 
myelocytes were found in the differential count. 


Case oF R. Biumentuat (1907). Woman, aged thirty-one 
years. From two years of age she was subject to attacks of par- 
oxysmal dyspnea accompanied by severe headache and followed 
by copious expectoration. From the age of twenty-one years the 
patient had cyanosis, debility and occasional hemorrhages. Red 
blood cells, 11,450,000; white blood cells, 16,300, of which 36 per 
cent were myelocytes. There were no nucleated red cells. Hemo- 
globin, 110 per cent. The appearance of the patient’s face some- 
what resembled that of patients with Graves’s disease, but in 
addition it was extremely congested. By ophthalmic examination 
the retinal veins were seen to be tortuous and engorged with blood. 
The necropsy showed fibrous adhesions of the right pleura and 
bronchopneumonia of the lower lobe of the left lung. The bronchial 
lymphatic glands were very large and of a reddish-brown color. 
There was a remarkable varicose condition of the veins of the 
dura mater and a small hemorrhage was found in the hypophysis 
cerebri. The heart was somewhat hypertrophied. The capsule 
of the liver was thickened in places. There was no disease of 
the kidneys. The bone-marrow from the shaft of the humerus 
was red and succulent like fetal marrow; on microscopic exami- 
nation the leukoblastic tissue was found to be markedly in excess 
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of the erythroblastic tissues. Microscopic examination of the 
enlarged lymphatic glands showed great richness in the blood- 
vessels and congestion and fibrosis. Microscopic examination 
of the liver showed passive congestion and some increase in the 
interacinous connective tissue. Microscopic examination of the 
spleen gave no evidence of erythroblastic or myeloid transformation. 
Blumenthal regards the case as probably of congenital origin. 
The case is remarkable for the excessive leukoblastic activity, 
evidenced by the large number of myelocytes in the circulating 
blood and the results of the microscopic examination of the bone- 
marrow after death. It should be remembered that though the 
leukoblastic was decidedly in excess of the erythroblastic tissue, 
yet owing to the fetal condition of the bone-marrow in the shafts 
of the long bones (normally occupied by fatty marrew) the amount 
of erythroblastic tissue in the body must have been greatly in 
excess of normal. 
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PACHYMENINGITIS HEMORRHAGICA INTERNA: A STUDY OF 
FIVE CASES OF NON-TRAUMATIC HEMORRHAGIC SPINAL 
FLUID. 


By Artuur D. Dunn, M.D., 


OMAHA, NEBRASKA. 


My justification for the presentation of the following case sum- 
maries with comment lies in the conviction that the condition of 
pachymeningitis hemorrhagica interna is rarely diagnosed and that 
thus an occasional opportunity for the physician to be of real 
therapeutic use is missed. Pachymeningitis hemorrhagica interna, 
or hematoma of the dura mater, is a common finding in the postmortem 
material from institutions devoted to the care of chronic nervous 
and mental disorders and of the aged. At the Pathological Institute 
in Vienna we were frequently shown hematomata of the dura mater, 
but they were considered to be of pathological rather than of clinical 
interest. The finding is stated to be common in general paralysis, 
alcoholism, senile dementia, arteriosclerosis, hemorrhagic diathesis, 
etc., and “is for the most part an accidental affection.”! The 
diagnosis is rarely made.” 

Dieulafoy* describes its symptoms, says little about diagnosis, 
but hints at the value of lumbar puncture by saying that it is an 
interesting question. 

Jelliffe and White‘ describe the disease, give nothing tangible in 
the way of diagnosis, and do not even mention lumbar puncture as a 
diagnostic or therapeutic procedure. 

Edwin Bramwell’ says: “A clinical diagnosis is rarely made, and 
even when recognized during life it is doubtful whether therapeutic 
measures have any distinct influence in arresting its progress. 
Indeed, during the past thirty years little of material importance 
has been added to our knowledge of the disease.”’ 

The pediatricians’ have noted the disease frequently and have 
formulated a diagnosis based on (1) a bloody spinal fluid, (2) 
rapidly developing hydrocephalus, and (3) hemorrhages into the 
fundi. Puncture of the fontanelle, which commonly bulges, has 
lead to a diagnosis in the presence of a clear spinal fluid. Grriine- 
berg’ reported a case substantiated by autopsy in a one and one- 


' Oppenheim: Text-book of Nervous Diseases, English translation, Edinburgh, 
1911, p. 744. 

2 Edwards, Arthur L.: Principles and Practice of Medicine, Philadelphia and 
New York, 1916. 

§ Pathologie Interne, Paris, 1911, I and III, 759. 

4 Diseases of the Nervous System, Philadelphia, 1917. 

> Osler’s Modern Medicine, Philadelphia, 1910, 7, 166. 

6 Rietschel: Miinchen. med. Wehnschr., April, 1912. 

7 Miinchen. med. Wehnschr., May 21, 1918. 
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half-year-old child. Bulging of the fontanelle is considered one of 
the most significant symptoms by Hahn.’ 

The Pathology and Pathogenesis. ‘The controversy as to whether 
the inflammatory membrane is primary and the hemorrhages 
secondary, or whether the hemorrhages are primary, has been waged 
periodically for half a century, and as far as can be judged from the 
literature has not yet been decided to the satisfaction of all. 
Grossly, we find on the inner surface of the dura, especially on the 
convexities, deposits of more or less transparent detachable mem- 
branes stained red, brown or reddish-brown by blood pigment. 
These membranes often lead to tremendous thickening of the dura. 
Hemorrhagic stratification is commonly seen, the color and con- 
sistency of the various strata indicating their respective ages. With 
time more or less complete organization of the lamelle takes place. 
George B. Hassin® reports 2 cases of hypertrophic pachymenin- 
gitis, 1 with hemorrhage, which from a histological standpoint were 
syphilitic. Based on the study of these 2 cases Hassin concludes 
“that the sole cause of the lesion is syphilis, and that there is a 
simultaneous involvement of all the three membranes, including 
the brain tissue proper.” 


CasEe I.—A paretic was seen in 1908, with Dr. Paul Ellis, for a 
coma preceded by convulsions. The significant findings were 
moderate rigidity of the neck, Kernig’s sign and muscle hyper- 
esthesia, which was most marked along the spine. To our surprise 
a lumbar puncture revealed a uniformly bloody fluid which came 
under high pressure. There was no history of trauma and no paral- 
yses could be made out. On the basis of the bloody spinal fluid a 
diagnosis of pachymeningitis hemorrhagica interna was suggested 
because a hemorrhagic spinal fluid had been found in a paretic. 
The autopsy showed fresh subdural hemorrhages covering most of 
the right occipital region, with several fresh punctate hemorrhages 
scattered over the cortex. The falling together of paresis, bloody 
spinal fluid and symptoms of meningeal irritation had led to a correct 
presumptive diagnosis. 


Case II.—M. K. (June, 1915), aged eighteen years, suddenly 
went blind on the street and was at the same time seized with a 
“terrific” headache. There was no history of trauma. She was 
able to walk two blocks to the office where she worked. On arrival 
there “her head went back”’, and she vomited and lapsed into a 
variable state of stupor which persisted throughout the afternoon. 
Six hours after the onset the patient was seen in a deep coma, from 


8 Klinischer Beitrag zur Lehre von der Pachymeningitis hemorrhagica interna in 
friihen Kindesalter, Miinchen. med. Wehnschr., August 17, 1911. 

® Histogenesis of Cerebral Hypertrophic Pachymeningitis and its Relation to 
Syphilis, Am. Jour. Syph., September, 1918, 2, 715. 
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which she could not be aroused; her neck was rigid; the tendon and 
superficial reflexes were gone; Kernig’s sign was present; there was 
conjugate deviation to the left. Lumbar puncture brought a uni- 
formly bloody fluid under extreme pressure. About 70 cc were 
removed. A few moments after the puncture the patient could be 
aroused sufficiently to answer simple questions. The spinal fluid 
and blood Wassermann tests were negative. Cultures were not 
made, but smears stained for bacteria were negative. The leuko- 
cyte count was 13,000. The urine examination was negative. 
Lumbar puncture during the following days showed a rapid transi- 
tion from a reddish to a brownish and finally to a yellowish fluid. 
Chemical tests for hematin were positive in these fluids. The 
pressure of the spinal fluid rapidly returned to normal. The fundi 
examined several days after the onset were normal. 

Severe headache, mental wanderings, muscle cramps, muscle 
pain, hyperesthesia, hyperacusis and slight febrile manifestations, 
without definite cerebral localization phenomena, prevailed in the 
early days of the convalescence, which was complete at the end of 
four months. The patient has had no recurrence of the trouble 
and is well six years after the attack. 

Lumbar puncture in this case may almost be said to have been 
life-saving. Each reduction of intraspinal pressure brought definite 
alleviation of the headache, the stupor, muscular pains, cramps and 
stiffness. 

The only antecedent etiological factor was a chronic maxillary 
sinus disease due to dento-alveolar infection. An acute suppurative 
maxillary sinusitis which required drainage through the mouth and 
subsequent curettement of polypi had followed the removal of a 
tooth about one year before the cerebral insult. The sinusitis had 
been considered cured for eight months prior to the cerebral affair, 
and has since remained so. 


Case III.—A. P., widow, aged forty-eight years, had enjoyed 
excellent health up to the current illness. There was no history of 
trauma. She was taken ill suddenly with an intense pain in the 
back of the head and neck, which was quickly followed by general 
convulsions. She was unconse:ous for several hours. When seen, 
twelve hours after the insult, the patient lay on her back with her 
head drawn slightly backward. She wasconscious. The important 
physical findings were rigidity of the neck, extreme muscle hyper- 
esthesia, the patient crying out when moved, a well-marked Kernig’s 
sign, slight right facial weakness, protrusion of the tongue slightly 
to the right, absent abdominal reflexes, exaggerated knee-jerks and 
ankle-jerks, with a suggestion of Babinski’s and Oppenheim’s signs 
on the left side. The fundi were normal. The pulse was 84; the 
systolic blood pressure was 190. The urine examination was 
negative. The leukocyte count was 12,000. Lumbar puncture 
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brought a uniformly bright, bloody fluid under increased pressure. 
The Wassermann tests of both spinal fluid and blood were negative. 
Protein and colloidal-gold tests were unsatisfactory on account of 
the admixture of blood. The number of white cells seemed pro- 
portional to the amount of blood. Cultures and smears of the 
spinal fluid stained for bacteria were negative. The spinal fluid 
four days later was brownish in color but still under increased 
pressure. During a period of three weeks there were four apoplectic 
insults with convulsions and coma followed by marked exacerbation 
of the headache. Fresh blood was always found a few hours later 
in the spinal fluid. Febrile manifestations, delirium, hallucinations, 
stupor, headache, hyperacusis, hyperesthesia, restlessness, irrita- 
bility, insomnia, emaciation and extreme asthenia were prominent 
features in a severe illness which required ten weeks of hospitaliza- 
tion. Convalescence was slow and the patient did not regain her 
normal state for eight months. 

The noteworthy features in this case were the registration of fresh 
cerebral hemorrhages in the spinal fluid after each cerebral insult, 
the improvement in the well-being of the patient following lumbar 
puncture, and the rapid hemolysis of the red corpuscles in a spinal 
fluid, which changed rapidly (a matter of two or three days) from a 
red to a brown and then to a bright yellow. There were no apparent 
etiological factors unless one could impugn an extensive buccal 
infection, which was removed during the convalescence, and an 
essential hypertension. The patient was not an alcoholic, not a 
paretic, not a dement, nor a senile. She suffered from no chronic 
disease, except an essential hypertension, the systolic blood-pressure 
varying from 150 to 200. There has been no recurrence of the 
trouble during four years. She is reported to still have hyper- 
tension, with systolic blood-pressure 235, diastolic 160, and suffers 
occasionally from headache. Otherwise her health is stated to be 
excellent. 


Case IV.—H. D., male, aged fifty-four years, was seized suddenly 
while going to bed with a terrible pain in the back of the neck and 
head. There was no history of trauma. There were no convulsions. 
The illness was attributed to a wild duck dinner eaten a few hours 
prior, which was vomited. Physical examination twelve hours 
later showed rigidity of the neck, paravertebral deep hyperesthesia 
and exaggerated ankle- and knee-jerks. Babinski’s and Oppen- 
heim’s signs and ankle-clonus were present on the left side. The 
tongue was protruded slightly to the left and there was a slight left- 
sided facial paralysis. Kernig’s sign was absent. The fundi were 
normal. The pulse was 60; the temperature was 100°; the leuko- 
cyte count was 8800; the blood-pressure was systolic 150, diastolic 
80; the urine examination was negative. The spinal fluid came 
under greatly increased pressure; it was uniformly bright red. The 
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white cells were no more numerous than they should be with the 
amount of blood. Cultures and smears stained for bacteria were 
negative. The blood and spinal fluid Wassermann tests were 
negative. 

The relief of the headache following lumbar puncture was notable. 
Later punctures showed the brownish fluid fading to yellow seen 
in all of the cases. There was a second insult which was corrobo- 
rated by a fresh hemorrhage in the spinal fluid. Convalescence 
was slow and the patient did not regain his usual health for one year, 
but is in normal health three and one-half years following the 
attack. The only tangible etiological factor was a mild diabetes 
mellitus which the patient had controlled by diet for two years. 
Ten years prior to the above-mentioned trouble the patient had 
suffered a diffuse peritonitis with an abscess in the left lumbar 
gutter, probably from a diverticulitis of the sigmoid. There was 
no appreciable degree of arteriosclerosis. 


CasE V.—C. B., farmer, single, aged forty-four years, came to St. 
Joseph’s Hospital, Omaha, Neb., in February of 1918, complaining of 
pain in the back, neck and legs, and stiffness of the back and neck 
with headache. The onset had been gradual without apoplectic 
insult. There was no history of trauma. Examination showed a well- 
developed muscular man without materially disturbed sensorium 
or psyche. There was marked rigidity of the neck, muscle hyper- 
esthesia and spasticity and Kernig’s sign. The tendon reflexes 
were exaggerated. Babinski’s sign was present on both sides. 
There were no definitive localization phenomena. The fundi were 
normal. The pulse was 56. The systolic blood-pressure was 150 
and the diastolic 90. The temperature was 100° F. The leukocyte 
count was 16,000 with 80 per cent polymorphonuclears. The 
urine examination was negative. Lumbar puncture brought a 
uniformly bright, bloody fluid with increased pressure which on 
subsequent punctures showed the typical brownish-fading-to- 
vellowish discolorations. The Wassermann tests of blood and 
spinal fluid were negative. Cultures and smears of the spinal fluid 
stained for bacteria were negative. The lumbar punctures seemed 
to have a decidedly beneficial effect on the symptoms. Convales- 
cence was complete in seven weeks. ‘The patient is in perfect health 
three years after the onset. 

No noteworthy illnesses preceded the trouble. The patient, 
however, had been in a hospital one year prior for what he stated 
was a heart and kidney affection, during which time his tonsils had 
been removed. There was no evidence of cardiovascular trouble. 


The symptomatology of the above cases shows a striking uniform- 
itv. Headache was always present at the beginning. Its onset 
was sudden and it was described as terrific or terrible; it was located 
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mostly in the occipital and basal regions, and in the neck. Relief 
from lumbar puncture was immediate. The contemporaneous 
recurrence of severe headache and fresh blood in the spinal fluid was 
noteworthy. Headache was often carried well along into conva- 
lescence. These later headaches were not severe but were complained 
of as a dull, sore feeling. They were aggravated by moving the 
head and by fatigue. Rigidity of the neck was a constant symptom, 
and with its associated manifestations of spinal nerve-root irritation 
such as hyperesthesia, especially deep muscle tenderness, muscular 
rigidity, Kernig’s sign, deep paravertebral tenderness, etc., con- 
stituted the second member of a diagnostic triad. In two of our 
cases the deep hyperesthesia was so intense that the patient could 
not be moved without crying out. Muscle cramps were common 
and often very severe. Muscle stiffness and soreness persisted long 
into the convalescence and was usually the last symptom to dis- 
appear. Relearning to walk was made more difficult by the muscle 
stiffness. Lambar puncture, the third member of the triad, furnished 
the most important diagnostic sign, a bloody spinal fluid, with 
characteristic changes from day to day from a bright red, bloody 
fluid containing well-formed red blood corpuscles to a brown and 
finally a pale yellow fluid without corpuscles or shadows. It is to 
be noted that in our cases every fresh insult or exacerbation of 
symptoms was followed by the appearance of fresh blood in the 
spinal fluid. Why lumbar puncture has not attained the pre- 
eminence which it deserves in the diagnosis and treatment of this 
disease is somewhat strange. Oppenheim’ says: “In doubtful 
cases lumbar puncture may enable one to decide.”” This author 
considers the results indecisive and places more reliability on skull 
puncture. Dreyfus" strongly recommends spinal puncture both as 
a diagnostic and therapeutic aid. 

The importance of a uniformly bloody fluid as a diagnostic sign 
may be best appreciated by a consideration of the common causes 
of bloody spinal fluid. In hemorrhage from needle trauma, samples 
taken at intervals during the puncture are not uniformly bloody, and 
the first sample always carries the largest quantity of blood. 
Furthermore, the blood from puncture trauma coagulates in the 
bottom of the tube.” After we have excluded puncture hemorrhage 
we have to consider hemorrhages from (1) intracerebral lesions; 
(2) trauma; (3) diseases of the meningeal vessels, such as arterio- 
sclerosis and aneurysm; and (4) pachymeningitis hemorrhagica 
interna. In order for the blood to appear in the spinal fluid from an 
intracranial lesion it must spill either into the ventricles or into the 
subarachnoid space, from which the cells rapidly diffuse throughout 


10 Loc. cit., p. 747. 

1 Pachymeningitis cerebrale hemorrhagica, Miinchen. med. Wchnschr., November 
13, 1914. 

#2 Oppenheim, Dreyfus, Loc. cit. 
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the water bath enveloping the cerebral axis. Blood from a cerebral 
hemorrhage or hemorrhage into a tumor would reach the spinal 
fluid only insofar as it penetrates the subarachnoid space or the 
ventricles. Hemorrhages into the internal capsule sufficiently 
severe to satisfy either of the above conditions are usually rapidly 
fatal. Furthermore, the resultant paralyses are usually very defi- 
nite if the patient survives the original insult. The previous clinical 
course should establish the diagnosis in cases of hemorrhage from a 
glioma. Hemorrhage from trauma can be excluded by the history 
and the physical and roentgen-ray examinations. Hemorrhages 
from small aneurysms and following arterial changes in the menin- 
geal arteries would seem impossible to differentiate from pachy- 
meningitis hemorrhagica interna, for clinically they equal the same 
thing. Protein and colloidal-gold tests have proved of no value 
in our cases on account of the admixture of blood serum. White 
cell counts are obviously of little value in the presence of considerable 
quantities of blood. Jt is to be noted that in only 1 of 5 cases was 
there any evidence of syphilis as an etiological or symptomatic factor. 

Secondary Symptoms and Findings. Symptoms of irritation or 
destruction of the upper motor or sensory neurons such as paralyses, 
pareses, convulsions, Jacksonian epilepsy, exaggerated tendon 
reflexes, disturbed superficial reflexes (positive Babinski, Oppen- 
heim, absent abdominal reflexes, etc.), disturbed psyche and sen- 
sorium, ete., are merely phenomena which mirror the localization 
and severity of the process. The absence of residual paralyses is 
noteworthy. Choked disk and retinal hemorrhages are frequently 
noted in the literature. They were absent in our cases, which was 
probably due to the fact that all of our cases save one were punctured 
within twelve hours of the onset, and that subsequently the intra- 
cranial pressure was not allowed to increase much beyond the normal 
insofar as it could be reduced by repeated lumbar punctures. A 
moderate polymorphonuclear leukocytosis was commonly present. 
This might be assumed to speak for the infectious nature of the 
disease did not such a leukocytosis occasionally occur in intra- 
cranial hemorrhages of different origin. The persistence of muscle 
cramps and stiffness, fatigability, instability, restlessness and 
insomnia late into convalescence in our cases is noteworthy. 

Conclusions. Headache, sudden in onset, with signs of meningeal 
and spinal-root irritation when associated with a uniformly bright, 
bloody spinal fluid, is suggestive of pachymeningitis hemorrhagica 
interna. 

In this disease repeated lumbar puncture has proved a measure 
of therapeutic value. 
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DIAPHRAGM IRREGULARITIES (PRELIMINARY CONTRIBUTION). 


By C. Matson, M.D., 


MEDICAL DIRECTOR, PORTLAND OPEN AIR SANATORIUM; LATE MAJOR, M.C., U.S. ARMY; 
PRESIDENT, TUBERCULOSIS EXAMINING BOARD AND CAMP TUBERCULOSIS 
SPECIALIST, CAMP LEWIS, WASHINGTON, AND CHIEF MEDICAL SERV- 

ICE, U.S.A. GENERAL HOSPITAL, NO. 21, DENVER, COLORADO. 


DurinG the course of the examination of registrants prior to 
entrance into military service at Camp Lewis, considerable num- 
bers with lung abnormalities, including what was considered 
obsolete or healed tuberculosis, were accepted for military service 
by the Tuberculosis Board. 

Careful records, including physical examination and roentgen- 
ray findings, were made of more than 40,000 out of the 174,212 
soldiers examined by the board on entrance into service, during 
service and prior to separation from service. These records 
included all cases in which tuberculosis was suspected either from 
the general condition of the registrant, his past or present history 
or from the results of the physical or roentgenological examination. 

In order to check up our judgment in accepting registrants with 
lung abnormalities for service, especially those who had what we 
thought was healed tuberculosis of no military importance, we 
decided, among other methods of control, to examine every soldier 
who had been in the base hospital on account of measles, whoop- 
ing-cough, influenza, pneumonia, bronchopneumonia and other 
acute respiratory infections. These men were examined at once 
after discharge from the base hospital, again at the end of a month, 
and we endeavored to make a third examination approximately 
two months later. Of course, not all soldiers were available for 
the three examinations. However, we followed 3754 cases of the 
above character who had been in the base hospital during their 
stay at Camp Lewis, and later during demobilization we were in 
a position to compare their examination on entrance into service 
and examination made after discharge to duty from the base 
hospital, with the physical examination made prior to separation 
from service. In addition to the above we were able to compare 
the entrance and demobilization examinations of an additional 
6064 cases, who had not been in the base hospital but who pre- 
sented lung abnormalities on entrance into military service. 
These examinations revealed diaphragm irregularities under the 
fluoroscope and on the plate in 4 per cent of all cases studied. 

Heretofore irregularities of the diaphragm having a tented 
appearance have been thought to be due to pleuro-diaphragmatic 
adhesions. However, in checking up examinations made at 
various times on the same cases some observations were made 
which were inconsistent with the assumption that tenting of the 
diaphragm necessarily meant pleuro-diaphragmatic adhesions, 
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The following case is a typical example of observations which 
prompted this clinical study: 


J. H. B., aged twenty-two years, private in the infantry, was 
examined June 28, 1918, upon his arrival at Camp Lewis for mili- 
tary service. The fluoroscopic examination showed the diaphragm 
regularly curved, phrenico-costal angles clear, good excursion and 
no delay. On November 26, 1918, he received his first examination 
after discharge from the base hospital, where he had been confined 
two months on account of an influenza-bronchopneumonia of the 
lower lobe of the right lung. The fluoroscopic examination at this 
time showed “delayed diaphragm excursion on the right side with 
tenting of the middle third at the termination of the hili-diaphragm 
superfices. This was attributed to pleuro-diaphragmatic adhesions, 
the result of his previous bronchopneumonia. He was examined 
again after one month, showing practically the same findings. 
The third examination was made three months later, and while 
the report stated there was some exaggeration of the hilus and 
hilidiaphragm superfices, no remark was made regarding tenting 
of the diaphragm. 


As similar findings had been noted in other cases, it appeared 
that either the fluoroscopist was overlooking abnormalities or fail- 
ing to dictate them to the stenographer who took the dictation in 
the dark room or the stenographer was careless in taking or trans- 
scribing his notes. Therefore to determine, if possible, where the 
fault lay the case referred to (J. H. B.) and some other cases 
wherein errors were thought to have occurred were called up for 
examination, as a result of which the correctness of the findings 
of the last previous fluoroscopic examination was confirmed. In 
the case of J. H. B. no tenting of the diaphragm was found upon 
reéxamination. Case records were gone over and other cases of 
the same character were studied anew, and it was found that many 
individuals presenting tenting of the diaphragm on one examina- 
tion showed no tenting at subsequent examinations made after 
an interval of several months. 

Accordingly the inference that pleuro-diaphragmatic adhesions 
were responsible for all these irregularities of the diaphragm 
characterized by tenting was no longer consistent, because in 
many cases the irregularity disappeared, which would not have 
been the case were pleuro-diaphragmatic adhesions the cause. 

After some study the following theory suggested itself as a logical 
explanation for the occurrence of the type of diaphragm irregu- 
larity appearing as a tenting at the termination of the hili-dia- 
phragm superfices which we had seen disappear during the course 
of our fluoroscopic examinations covering a period of several 
months. 
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The lower bronchial branches may be likened to rubber tubes 
stretching and contracting as the lung expands and contracts in 
response to a downward pull and rise of the diaphragm (Fig. 1). 
During the course of acute and chronic respiratory infections, 
wherein infiltrative and proliferative changes occur in the bronchi 
and peribronchial tissues, the normal elasticity of the bronchi 
is diminished. If these changes are slight and do not extend to the 
superfices the downward pull of the diaphragm may be only 
delayed or retarded (possible explanation of Williams’s sign), or 
if the process has extended to the finer bronchi and is of a diffuse 
nature the diaphragm frequently assumes a wavelike irregularity. 
However, in cases in which the bronchial and peribronchial changes 
are more extensive and involve the respiratory bronchioles situated 
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Fig. 1.—Normal diaphragm excursion. Bronchi stretching and contracting, per- 
mitting bases of the lung to follow the diaphragm upward and downward. 


close to the basal pleura the downward pull of the diaphragm 
meets with response on the part of the lung base everywhere 
except over the area served by the branches involved, frequently 
the termination of one of the lower lobe bronchial branches. Over 
this area the diaphragm fails to pull the lung downward or at 
least not to the extent it does elsewhere. Accordingly that area 
of the lung base to which the bronchus leads is more or less fixed 
by the rigid bronchus, which acts as a buried suture extending 
from the hilus to the basal pleura. The negative intrathoracic 
pressure holds the diaphragm firmly to the lung. Consequently, 
during inspiration traction of the bronchus resisting diaphragmatic 
pull produces a dimple on the surface of the base of the lung. 
The diaphragm, being unable to pull the lung down at this point 
or separate from it, must necessarily mold itself to the irregular 
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contour of the base of the lung and is therefore sucked into the 
dimple, thus presenting a tenting which we will designate pseudo- 
adhesion. 

The idea that the intrathoracic negative pressure is sufficient to 
suck the diaphragm into a lung dimple is supported by Sahli’s 
explanation of Litten’s phenomenon, which according to Sahli is 
due to suction exerted upon the intercostal spaces as the diaphragm 
begins to peel off the thoracic wall in its descent. The fact that 
the soft parts of the thoracic wall are sucked in during inspiration 
by the “peeling off” of the diaphragm, which tends to create a 
vacuum, leads us to believe that the intrathoracic negative press- 
ure is sufficient to hold the diaphragm firmly to the lung and 
conform it to the contour of the surface of the lung base with 


Fie. 2.—Mechanism of diaphragm irregularity due to negative force holding the 
diaphragm in a lung dimple. 


which it comes in contact (Fig. 2). These irregularities due to 
pseudo-adhesions appear to be more marked in the asthenic types 
in which the diaphragm has undergone atrophy and suffered loss 
of tonus as has the other musculature. 

Anatomical support for the theory above advanced was found 
in the following case coming to autopsy at General Hospital 21, 
Denver, Colorado, during my service there. 


H. J. N., aged twenty-nine years, private in the infantry, had 
pneumonia in November, 1917 (side not stated), and made an 
apparent full recovery. He again entered a hospital with “pneu- 
monia”’ June 4, 1918, and was continuously hospitalized there- 
after, being transferred to General Hospital 21, April 21, 1919, 
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with a diagnosis of chronic active fibrocaseous tuberculosis of the 
upper lobe of the left lung. 


For the purpose of this paper it will be sufficient to quote only 
the roentgen-ray findings referring to the diaphragm in this case. 
The roentgenological examination of May 1, 1919, states: 

“The diaphragm on the left side presents marked tenting in 
the midclavicular line due to pleuro-diaphragmatic adhesions” 
(Fig. 3). Subsequent examinations made on September 20 and 
December 20, 1919, showed no change in the diaphragm irregu- 
larity. Exitus took place February 2, 1920. 

The only part of the autopsy report which concerns the subject 
under consideration is the pathological findings of the left lung 
and the diaphragm: 
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“Autopsy revealed the left lung adherent at the apex to the 
dome of the thorax and to the pericardium above. The base of 
the lung was smooth and glistening and no adhesions to the dia- 
phragm were present. The cut section of the lung showed several 
cavities in the upper lobe with disseminated tubercles in the lower 
lobe. The lower lobe bronchial mucosa was studded with tubercles 
to within one-half inch of the pleura. The lower lobe bronchi 
showed marked connective-tissue proliferation with peribronchial 
infiltration extending to the diaphragm.” 


Diaphragm irregularities due to pseudo-pleuro-diaphragmatic 
adhesions appear in general, from the limited material studied, to 
be the sharply defined, angulated tentings occurring at the termi- 
nation of the ramifications of the lower lobe bronchi, the tenting 
frequently being an apparent continuation of the bronchus. On 
the other hand those irregularities which are diffuse, not so clear 
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cut, nor so angulated and not so closely related to the bronchial 
ramifications and not following the anatomical course of the 
bronchi appear to be due to pleuro-diaphragmatic adhesions. 
The case outlined above is the only one having an irregularity 
thought to be due to pseudo-adhesions which we have had an 
opportunity to study at autopsy. However, the utilization of 
artificial pneumothorax for differential diagnostic purposes has 
furnished information of a nature confirming the theory advanced. 
During the past six months we have been able to study 8 
patients presenting diaphragm irregularities having the charac- 
teristics we have associated with pseudo-adhesions. The procedure 
‘arried out was the introduction of sterile air into the pleural 
cavity to release the suction or at least to reduce the intrathoracic 
negative pressure. All cases were fluoroscoped and stereoscopi- 
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cally plated beforehand, at once after and every few days for two 
weeks or more. In some cases the air was introduced while the 
patient was studied under the fluoroscope. 

Of the 8 cases studied we believe 6 are pseudo-adhesion cases. 
The following case is typical of the 6: 

L. B., aged seventeen years, was first seen February 12, 1918. 
Her chief complaint was cough and expectoration dating from an 
attack of whooping-cough followed by pneumonia four years 
previous. She had never complained of pleurisy. The physical 
examination was negative. The roentgen-ray plate (Fig. 4) 
showed slight exaggeration of the hilus shadows with increased 
density of the lower lobe bronchi, more marked on the left side. 
There was a tenting of the diaphragm at the termination of the 
hili-diaphragm superfices on both sides. The patient was seen 
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again August 16, 1920. The physical examination was negative. 
The roentgen-ray examination revealed no changes from the 
examination two and one-half years previous. According to my 
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new conception regarding diaphragm irregularities this case had 
an irregularity presenting characteristics of the psuedo-adhesion 
type. For differential diagnostic purposes the introduction of a 


6 


small quantity of air into the left pleural cavity was decided upon. 
Accordingly a pneumothorax needle was introduced and the 
manometer recorded a negative pressure 1} to 33. Sterile air was 
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introduced without pain under fluoroscopic observation. As the 
air flowed in the irregularity of the diaphragm gradually disap- 
peared, being entirely absent after 250 cc of air had been intro- 
duced, at which time the intrathoracic pressure measured 1} to 
24. The plate made immediately afterward revealed a regularly 
curved diaphragm and the tenting had completely disappeared 


Fic. 7.—Before expansion. 


(Fig. 5), yet the quantity of air was so small that it was only 
apparent at the dome of the thorax; nevertheless it was sufficient 
to release the suction between the diaphragm and the lung. 
Fluoroscopic examinations were made at intervals of every three 
days. As the air absorbed the tenting reappeared, being marked 
at seven days, and at the end of ten days the tenting was appar- 
ently no different than previous to the air introduction (Fig. 6). 
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This, of course, does not prove that the tenting seen on the 
screen and plate of this and other cases was not due to adhesions, 
as light adhesions could easily separate without pain or without 
increasing the irregularity. But‘it is improbable that they would 
separate after so small a quantity of air and before other non- 
adherent air-containing parts of the lung had shown some sign 


Fic. 8.—After expansion. Front view of large dimple. 


of collapse. Furthermore, it is not likely they would reorganize 
so firmly after separation in a matter of a week as,in the above 
case and produce a tenting of identically the same character and 
extent as the original one. Moreover, an irregularity due to 
pseudo-adhesions would be expected to reappear at the same site 
after restoration of the previous intrathoracic negative pressure. 
This occurred, as a matter of fact, in every case of pseudo-adhe- 
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sions. It istherefore not thought that pleuro-diaphragmatic adhe- 
sions were present in the above case, but that the negative intra- 
thoracic pressure sucking the diaphragm to the irregular basal 
surface of the lung was responsible for the irregularity seen. 

bd bd . . a . 

The principles concerned in the production of the lung dimple 
upon which diaphragm irregularities of the pseudo-adhesion type 


Fic. 9.—Side view of large dimple. 


depend were tested out experimentally, as shown in Figs. 7, 8 
9, 10, 11. 

A bell jar was fitted with an inlet and an outlet at the top. In 
the inlet there was a rubber stopper through which passed a glass 
tube from which a pair of sheep’s lungs was suspended by slipping 
the trachea over the glass tube and holding it securely in position 
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by ligation. There was a stop-cock in the outlet through which the 
air in the bell jar could be exhausted by suction. 

The base of the jar had two diaphragms, one of thin rubber 
three inches from the base held in position by means of a wooden 
hoop and sealed air-tight. The second diaphragm, also air-tight, 
was at the base and was made of heavy rubber, in the center of 


Fig. 10.—Before expansion. 


which was a lug by means of which traction could be made down- 
ward, thus pulling the upper diaphragm down by suction (Fig. 7). 
For the purpose of rendering a bronchus rigid a fine steel wire 
with a barb at the end was passed through the inlet down through 
the trachea into one of the finer bronchi and fixed by imbedding 
the barb in the wall of the bronchus. 
As the air in the bell jar was exhausted, air from the outside 
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passed through the inlet into the lungs, which expanded regularly; 
the barbed wire, not being fixed above, permitted the bronchus 
to stretch as usual, the wire being pulled downward as the lung 
expanded. After the lungs partially expanded the barbed wire 
was fixed at the inlet and the lungs fully expanded by further 
suction. Added expansion took place everywhere except over 


Fig. 11.—After expansion. Small dimple. 


the site of the bronchus fixed by means of the barbed wire (Fig. 8 
front view, Fig. 9 side view of dimple). This dimpling was in- 
creased and diminished by manipulation of the diaphragm stimu- 
lating inspiration and expiration. 

It was proved that the size of the dimple depended upon whether 
the barb was imbedded remotely from the finest ramifications, 
thus fixing a large area of lung surface, served by that portion 


be 
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of the bronchus which came off distal to the barb and producing 
a large dimple (as Figs. 8 and 9), or if the barb was imbedded 
in a terminal bronchus the dimple was correspondingly smaller 
(Fig. 10 before expansion, Fig. 11 after expansion). 

It is appreciated that these experiments do not reproduce con- 
ditions thought to be responsible for dimpling of the lung. Never- 
theless, they furnish material support for the theory advanced. 

It was hoped by means of the upper thin diaphragm to repro- 
duce the tenting of the diaphragm. However, the distribution of 
the bronchi and the character of the basal surface of the sheep's 
lungs did not permit producing a dimple at a point where it was 
possible for the rubber to fit itself into the dimple. 

Further experiments are in progress and will be reported later. 

Conclusions.—1. The assumption that tenting of the diaphragm 
always diagnosticates pleuro-diaphragmatic adhesions is unjusti- 
fiable. 

2. Tentings of the diaphragm, frequently seen on plate and 
screen at the termination of the hili-diaphragm superfices with 
characteristics, which are associated with pseudo-adhesions, are 
purely physical phenomena brought about by two factors: (a) 
I uring inspiration the diminished elasticity or rigidity of the lower 
bronchial branches prevents descent of that area of the lung base 
in immediate relationship to the bronchus involved; thus a dimple 
effect is produced on the surface of the base of the lung. (b) 
The diaphragm being molded to the base of the lung by a negative 
intrathoracic pressure is held by suction in the dimple above 
referred to, producing a tented appearance, (pseudo-adhesion). 

3. Diaphragm irregularities of the pseudo-adhesion type are 
commonly found during the course of acute and chronic respira- 
tory infections. In acute respiratory infections with peribronchial 
infiltration involving the lower bronchial branches the irregu- 
larity disappears with restitutio ad integrum. In chronic respira- 
tory infections with consequent connective tissue, proliferative 
changes in the lower bronchial ramifications, the irregularity 
appears to be permanent in nature. 

4. It is reasonable to suppose that should infiltrative or prolifer- 
ative changes incident to infection not halt at a point in the 
bronchial tree proximal to its termination, but, instead, proceed 
to the pleura, then the diaphragm would become adherent and 
the pseudoadhesion would be converted into a true adhesion. 

It is hoped that this contribution will excite interest and further 
study of the subject. 
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ANEURYSM OF THE LEFT VENTRICLE. 


By Morris H. Kann, M.D., 


(From the Department of Cardiovascular Diseases, Beth Israel Hospital, 
New York City.) 


ANEURYSM Of the left ventricle is a rare condition. In 1757 
Galeati' and John Hunter? each reported a case in which the apex 
of the left ventricle was involved. In 1785 Walter described an 
aneurysm almost as large as the heart itself.’ Thurnam, in 1838, 
collected a series of 66 cases, 27 of which were at the apex and 39 
elsewhere over the left ventricle.‘ Legg, in 1883, collected 88 
additional cases, of which 57 were at the apex.’ Twenty years later 
Hall collected 112 cases, of which 92 involved the left ventricle. 
Most of these aneurysms were localized at or near the apex of the 
heart.® 

Thus aneurysm of the left ventricle, being the most common, 
may be taken as the type of aneurysm affecting the heart walls. 
Its usual site is at the apex or in the anterior wall immediately above 
it. The thinned wall of the aneurysm gradually merges into the 
surrounding myocardium, which may be of normal thickness. 

The pouch varies in size and is lined by stretched endocardium 
white, opaque and greatly thickened. 

The cavity is more or less filled by blood clot. The clot varies in 
color, density and adherence with its age, the older and deeper 
layers being laminated, firm and adherent to the heart wall. 

Pericardial adhesions are almost constant and often accurately 
limited to the area of the aneurysm. 

In the wall of the aneurysm, microscopically, there may be no 
trace whatever of muscle fibers, or they may be visible scattered in 
the abundant connective tissue. At the periphery of the aneurysm 
the muscle fibers show degenerative changes of varying degree. In 
most cases the common pathogenesis is thrombosis or endarteritis 
in the coronary arteries, like that of infarction.? Aneurysm is a 
later formation in such a lesion. 

The anterior or descending branch of the left coronary is the one 
involved when the left apex is affected and may be obstructed by 
atheroma, fibrinous clot or calcareous deposit. In the large pro- 
portion of the cases collected by Hall (in 27 cases) the descending 
interventricular branch of the left coronary artery was completel) 


Comment, Bonon, 1757, 4, 26. 

Catal. Museum Roy. Coll. Surg., London, 1830, Path. Prep. in Sp. No. 363. 
§ Walter: Nouv. mém. du Berlin, 1785. 

Thurnam, J.: Med. Chir. Tr., London, 1838, 21, 187. 
5 Legg, J. W.: Med. Times and Gaz., 1883, 2, 199. 

Hall, D. G.: Edinburgh Med. Jour., 1903, 14, 322. 

Cohnheim: Virchows Arch. f. path. Anat., 1881, 75, 503. 


839 
{ 


840 KAHN: ANEURYSM OF THE LEFT VENTRICLE 


blocked and in 13 it showed atheromatous changes. The right side 
of the heart may be much smaller relatively, due to the displacement 
of the septum. The aorta may show atheroma of varying degree. 
Enlargement of the liver and congestion of the viscera are effects 
of cardiac failure which are regularly present. 

Whenever extensive myocardial changes exist, as indicated by the 
symptoms and by electrocardiographic observations, or when 
symptoms of coronary thrombosis are diagnosed, myocardial 
degeneration and thinning of a portion of the ventricular wall 
should be suspected. In the main, the symptoms of aneurysm of 
the heart are not otherwise distinctive from the symptoms of the 
cardiovascular disease in the course of which the aneurysm develops. 

Clinically precordial pain, a feeble apex-beat, weak heart sounds, 
perhaps gallop rhythm, localized pericardial systolic rub and 
hypertrophy or dilatation of the left ventricle are some of the 
symptoms and signs present. 

The clinica! features that have been considered especially signifi- 
cant in the diagnosis of aneurysmal formation are the severe pre- 
cordial pain in the region of the apex-beat and the pericardial 
adhesions localized to this region. 

The pain is probably the direct effect of the lesion in the heart 
wall and pericardium. There is an associated constant point of 
tenderness on intensive pressure over a localized area of the pre- 
cordium. This sign persists to the end. The pain may not be 
typically anginal in character, despite the coronary lesion asso- 
ciated.® 

The pericardial adhesions localized over the lesion of the myo- 
cardium coincide with the appearance of pain and no doubt con- 
tribute to its frequency. The adhesions produce a fixity or immo- 
bility of the apex, but due to the aneurysmal thinning the apex-beat 
may not show systolic retraction.'° This aids in differentiating it 
from rheumatic pericarditis, in which case the myocardium under- 
neath contracts energetically and draws in the chest wall with every 
systole. In fact one of the theories of the pathogenesis of aneurysm 
is that the pericarditis is primary and that traction upon the heart 
wall by the adhesions is the important etiological factor." 

The gallop rhythm is attributed to splitting or duplication of the 
first sound. This splitting is due to an aortic pressure relatively 
high for the available myocardial energy, or, in other words, the 
heart is too weak for the aortic pressure." 
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Very grave and rapid development of symptoms of cardiac failure 
without sufficient endocardial or cardiorenal cause may indicate the 
clinical course of cardiac aneurysm. The distress of the patient 
seems out of proportion to the physical signs of the illness. Alterna- 
tion of the pulse is significant. 

Roentgen-ray and fluoroscopy are of little help in these cases. 
The electrocardiogram may show evidence of myocardial disease, 
but reveals nothing distinctive of aneurysm. In fact no electro- 
cardiographic records have been found reported in the literature 
of cases of cardiac aneurysm. Extrasystoles occur commonly. 
Death is sudden in most of the cases. 

Aneurysm of the three other chambers of the heart are exceedingly 
rare and are pathological curiosities. It may affect the left auricle, 
the interventricular septum, the septum membranacea, the valves, 
especially the aortic and pulmonic cusps, and finally the coronary 
arteries. 


Report of Cases. ‘The following are brief reports of 2 cases of 
aneurysm of the left ventricle from the time when they came under 
observation until their fatal issue. 

In both cases the severe precordial pain was a prominent feature 
during the course of the illness; but it was not of the typical sterno- 


brachial radiating anginal character. Although autopsy findings 
did show pericardial changes in both instances, clinically this was 
not diagnosed, and it is difficult to state the exact period at which 
the pericarditis began. 


Case I.—Mitral regurgitation; relative tricuspid regurgitation; 
cardiac failure; pulsation of the liver; right hydrothorax; electro- 
cardiographic changes; nodal premature beats. 

Autopsy Findings. Localized pericarditis and aneurysmal thin- 
ning and softening near the apex of the left ventricle; calcareous de- 
posits in the wall of the left coronary artery compressing its lumen. 

Z. M., an Austrian, aged fifty-one years, was admitted to the 
hospital May 31, 1920. 

His present illness dated back one month before admission, when 
he began to feel shortness of breath, most marked on exertion, 
with cough and mucopurulent expectoration at times. Shortly 
after he was seized with pain over the upper portion of the abdomen, 
which radiated to the chest and was accompanied by marked 
dyspnea. The pain abated and then recurred only when walking, 
was not felt while at rest, and continued with intermittent relief 
until about May 15, when the dyspnea became more marked. 

On admission to the hospital the patient was orthopneic, the lips 
were somewhat cyanosed and there was prominent pulsation in the 
veins of the neck. 

Physical examination revealed the following: 
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Heart. WDitfuse apex-beat was seen and felt best in the sixth 
interspace to the left of the midclavicular line. No thrills were felt. 
The left border of the heart percussed out beyond the midclavicular 
line. The right border could not be obtained. The aortic arch 
was somewhat wider than normal. At the apex the heart sounds 
were weak and of poor muscular quality. There was a soft systolic 
murmur heard best in the sixth interspace and transmitted slightl) 
to the left. There was a systolic murmur heard over the tricuspid 
area. At the base the heart sounds were hardly audible. 

Arteries. Pulses were equal and of low tension. There was an 
occasional premature beat. Arteriosclerotic changes of the radials 
were present. 

Lungs. There were sibilant and sonorous rales over both lungs 
and diminished breathing at the base of the right chest. 

Liver. The lower border was felt pulsating just above the level 
of the umbilicus. 

Extremities. The veins of the legs were slightly distended, but 
there was no edema. 

Diagnosis was made of chronic myocarditis with cardiac decom- 
pensation; tricuspid and mitral systolic murmurs; right hydro- 
thorax. 

Clinical Course and Notes. The temperature was normal during 
the course of the patient’s illness. His pulse was 100, irregular at 
times, due to premature beats. Within one week it came down to 
56 as a result of rest and digitalis, but it gradually returned to 
between 80 and 100. The respirations were at times 38 per minute, 
although the usual range was 24 to 30, but almost always labored. 

Digitalis in moderately large doses was beneficial for a time; 
then the signs of decompensation reasserted themselves. The 
patient ¢omplained of distress and dizziness, was restless and slept 
only at short intervals. 

He developed a moderate amount of effusion in the right chest. 
On July 16 paracentesis was done and 960 cc of dark, straw-colored, 
turbid fluid were withdrawn. 

The general condition of the patient then varied from fair to poor, 
with weak, slow, irregular pulse and labored respirations. 

The liver increased in size and was pulsating. 

On August 5 there was marked venous stasis. The face, lips 
and finger tips were cyanosed. The patient complained of epi- 
gastric pain, which may have been due to distension of the liver. 
Edema of the lower extremities developed. 

The following note is recorded on August 28: “The patient has 
not slept; is restless and irrational. His condition is very poor; 
his pulse weak and irregular. Respirations are very much labored.” 

On August 31 he complained of pain in the cardiae region and 
vomited a large amount of fluid. 
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albumin, and at times red blood cells and bile. 


Laboratory Observations. 


lhe blood Wassermann test was negative. 
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The blood showed slight secondary anemia and slight leukocytosis 
of between 9200 and 13,600 cells per cu.mm. 

The phenolsulphonephthalein test showed functional deficiency 
of the kidneys, 43 per cent in two hours. 

The pleural fluid showed 2300 cells per cu.mm. in the first 
aspiration, of which 90 per cent were lymphocytes, and 600 cells 
per cu.mm. in the second of which 60 per cent were lymphocytes. 
Cultures were sterile. 


Fic. 2.—Crayon drawing made directly from the heart of Case I. It shows the 
aneurysmal thinning at the apex and the fibrosis in the subendocardial tissues. The 
area of pericarditis was just over the aneurysmal thinning. 


Polygraphic and Electrocardiographic Studies. Polygraphic studies 
showed a marked auricular wave in the jugular vein associated with 
distinct pulsation of the liver of the ventricular type, due to the 
relative tricuspid regurgitation. 

Electrocardiographic studies were made repeatedly during the 
course of the patient’s illness. They showed predominance of the 
left ventricle. The voltage was low in all three leads and was even 
lower before the patient died. The Q-R-S wave showed widening 
of 0.12 second and some notching and thickening most evident in 
lead I]. The 7-wave was inverted in lead I throughout and 
continued from the S-phase without any isoelectric interval. Toward 
the end the 7-wave became less distinct and almost isoelectric in 
leads II and III. There were occasional nodal and bundle extra- 
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systoles. These changes are illustrated in the figures and explained 
in their subjoined legends (Fig. 1). 

Autopsy Findings (Fig. 2). Heart. The heart was much en- 
larged. There was an irregular area of thickening over the peri- 
cardium on the anterior surface of the left ventricle. This showed 
an old patch of pericarditis with an elevated area of subpericardial 
connective tissue. On section the wall of the left ventricle was very 
thin. At the auriculoventricular junction it was less than 2 em. 
and gradually tapered down to the apex, where the wall was only 
about 1 mm. in thickness. At the apex of the left ventricle there 
was an area of softening and marked thinning of the wall about 2 cm. 
in circumference. Here the muscular tissue was almost completely 
destroyed ; this destruction was more evident the nearer the apex one 
approached. Large plaques of firm connective tissue were visible 
throughout the wall, and especially on the septum. The papillary 


Fig. 3.—Section at the apex of the heart in Case I, showing the thinning of the 
wall of the left ventricle and the almost entire absence of muscular tissue (in the 
left half of the figure). 


muscles were firm but showed no new connective tissue. The left 
ventricle was much dilated; the chords tendinz were well marked. 
There were no thrombi. The mitral valve admitted three fingers 
easily. The anterior flap of the mitral showed thickening at the 
edge. The right ventricle showed distinct hypertrophy and dilata- 
tion. The right auricle was very much dilated. The tricuspid 
valve admitted three fingers. The flaps were normal and the aorta 
was normal. The pulmonary artery showed slight atheromatous 
patches. 

Coronaries. In the main coronaries and the larger branches 
there were no evidences of thrombosis. At a point 1 em. from the 
mouth of the left coronary a plaque of calcareous deposit in the wall 
compressed the lumen with almost complete mechanical obstruction 
to the flow of blood. Below this and in the terminating branches 
the vessel wall was thickened and in places almost obliterated 

lig. 3). 


: 
, 
i 


846 KAHN: ANEURYSM OF THE LEFT VENTRICLE 


Lungs. Both lungs were congested. The pleura over the right 
lung was thickened and white. 

Liver. The liver was moderately enlarged and congested. 

Abdominal Viscera. The abdominal viscera were congested. 

Anatomical Diagnosis. Aneurysm of the left ventricle; chronic 
congestion of the viscera; left coronary obstruction 1 cm. below its 
origin, with calcareous deposit. 

Case II.—Sticking precordial pain and signs of myocardial 
failure; dyspnea and cyanosis; dilatation of the heart; right hydro- 
thorax; nephritic changes; peculiar. pallor associated with myo- 
cardial disease; sudden death. 

Autopsy Findings. Pericardial adhesions; aneurysm of a large 
part of the left ventricle; left coronary occlusion of the anterior 
descending branch. 

R. N., aged forty-six years was admitted to the hospital June 
15, 1920, with dyspnea, pain in the chest, cough and hemoptysis. 

The present illness began suddenly one month before the patient's 
admission with sticking pains in the chest, dyspnea, and marked 
weakness. She had palpitation, cyanosis of the fingers and cough 
with rusty expectoration. The sticking pain over the lower sternum 
was continual. 

On admission the patient was pale, dyspneic and severely ill, 
and she had slight cyanosis of the lips and finger tips and cold, 
clammy skin. Her face showed a peculiar sallow leaden pallor and 
an expression of anxiety and suffering. 

Physical examination revealed the following: 

Eyes. The right pupil was larger than the left. 

Heart. The apex-beat was not seen or felt and there were no 
thrills. The left border could not be made out. On auscultation 
the sounds were weak. No murmurs were heard. The aortic 
second sound was more accentuated than the pulmonic. Digitalis 
did not improve the quality of the apical sounds. The pulse was 
regular but scarcely perceptible. 

Lungs. The lungs showed retraction of the supraclavicular 
spaces on inspiration; both bases were dull on percussion, with 
diminished voice and breath sounds. 

Liver. The liver was felt two fingers below the costal margin and 
was slightly tender. 

Extremities. The extremities were edematous. 

Diagnosis was made of chronic myocarditis with pleural effusion 
at the left base. 

Clinical Course and Notes. On admission the pulse was imper- 
ceptible and the respirations were gasping and labored. The patient 
appeared in grave condition. She complained of a choking sensa- 
tion, “heaviness” and pain in the epigastric region, pain in the 
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cardiac region with a sense of oppression in the chest and difficulty 
in breathing. This condition continued unchanged for days. 

The temperature was normal during the course of the patient’s 
illness. 

The pulse-rate was fairly even between 80 and 90. 

The respirations on admission were between 32 and 38. 

After one week’s stay at home she was readmitted, with severe 
sticking pain in the back and in the cardiac region and dyspnea, 
which were slightly relieved by rest in bed. The. pulse was weak 
and at times imperceptible. She coughed and expectorated a good 
deal and also vomited at times. 

On July 16, twenty-six ounces of blood-tinged fluid were aspirated 
from the left chest. 

After August 1 the pain was mainly in the cardiac region and be- 
came more severe and so constant that it is recorded with almost 
sach bedside note. At times the patient was cyanotic, restless and 
irritable. 

On September 15, the chest was again aspirated and 1400 cc of 
bloody fluid obtained. That day the patient showed marked 
dyspnea, cold, clammy sweat, and had severe precordial pain. The 
liver was palpable three fingers’ breadth below the costal margin and 
edema developed on the dorsum of both hands. 

The systolic pressure was at times below 120, although it ranged 
to 145. The diastolic pressure ranged above 45 and up to 90 mm. 
of mercury. On October 10 it was 145 mm. of mercury systolic 
and 80 mm. diastolic pressure. 

On October 15 the patient became at first faint and then died 
suddenly, five months after the onset of her illness. 

Roentgen-ray Examination. Roentgen-ray examination showed 
marked enlargement of the cardiac shadow to both sides with cloud- 
ing of the left pulmonary base. The apex was rounded. The heart 
was rotated parallel to the diaphragm. 

Laboratory Observations. The urine showed albumin and hyaline 
and granular casts. 

The blood Wassermann test was negative. 

The blood showed a moderate degree of secondary anemia and 
slight leukocytosis of 10,000 cells per cu.mm. at first, and toward 
the end between 16,800 and 20,800 cells per cu.mm. 

The 26 ounces of bloody pleural fluid obtained July 16 contained 
260 cells per cu.mm., of which 90 per cent were mononuclears. 
On August 11 it contained 400 cells per cu.mm., of which 80 per cent 
were mononuclears. 

Electrocardiographic Studies. Electrocardiographic examination 
showed very low voltage and predominance of the left ventricle. 
The Q-R-S wave showed slight notching, thickening and widening, 
which became more distinct with the progress of the lesion, reaching 
a period of 0.12 of a second. The predominance of the left ventricle 
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also increased during the course of the illness. The 7'-wave was at 
first inverted in lead I and fell directly from the descending or 
catacrotic arm of f before the latter had reached the isoelectric 


Sag 

Cm 

al 

eae” 

T 

ook S 

3 >> 
Th aga 

& 

a 
| 
eee Og ost 
tte 2° 
++ Essus 
nai SEY 
ere 

4 54 
= 
& 

a= 2 
é 
tH 
Mg 
30 F w 
aot 
Some 
ag 
a-s 

yea 

5 
o 
SS 

& 
& 
ge 
== om 
o's 

Seo 
it “3268 
So~ soo 
92> 9% 

ao 
nh om 


level. Later it became less prominent and almost isoelectric in ; 
lead I.. The electrocardiographic studies gave evidence of rapidly 
progressing myodegenerative changes in the left ventricle (Fig. 4). 
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Autopsy Findings (Fig. 5). Heart. The heart was enormous. 
The pericardial surface was shaggy as a result of old tough adhesions. 
Viewing the heart from the anterior aspect the left ventricle occupied 
almost the entire field. The right ventricle occupied a compara- 
tively small area in the right quadrant, triangular in shape and bulg- 
ing forward. The left ventricle was enormously dilated; the apex 
wall had been thinned to the thickness of blotting paper. The 
upper portion of the ventricular musculature was about 2 cm. 


Fic. 5.—Crayon drawing made directly from the heart of Case II. There was 
occlusion of the descending or anterior branch of the left coronary. The peri- 
cardial surface is shaggy, with old adhesions. The left ventricle is enormously 
dilated. The wall of the aneurysm over the apex is very thin. A large irregular 
clot almost completely fills the ventricle and is adherent firmly to the septum and 
less firmly to the wall of the aneurysm. The thrombus undermines the endocardium 
at the upper edge of the aneurysm. 


thick, and toward the apex the thinning was rather abrupt. The 
endocardium had been undermined by thrombosis which had dis- 
sected the wall up to the region where the aneurysm became con- 
tinuous with the normal muscle. As far as the eye could judge 
the apical muscle was completely transformed into connective tissue. 
The ventricular cavity was almost completely occupied by a huge 
avoid, laminated, hard, white clot. The clot was firmly attached 
to the septum for almost its entire length and was less firmly 
adherent to the inner aspect of the ventricular wall. The only part 
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of the ventricular cavity unoccupied was its upper portion. Irregu- 
lar masses of fibrinous clot lay loose in the upper part of the ventricle 
and were an obstacle to the current in the aortic orifice. ‘The mitral 
valve admitted two fingers easily. There was no thickening. The 
musculature of the right ventricle was enormously thickened. The 
cavity was not dilated. The left auricle showed nothing abnormal. 

Coronaries. The aortic ring showed marked atheroma for a 
short distance above the semilunar valves. The coronary artery 
admitted a medium-sized probe for a distance of 2} cm. Beyond 
that the anterior or descending branch of the left coronary was 
completely occluded. Sections were made of the remainder of its 
course and it was traced down into the wall of the aneurysm. The 
corresponding coronary vein was patent. The coronary changes 
are shown in the illustration (Fig. 6). 


Fic. 6.—Section of the descending branch of the left coronary artery in Case II 
at its termination in the wall of the aneurysm, showing its occlusion by almost hya- 
line connective tissue. Note also the thinness of the aneurysmal wall. 


Lungs. The lungs showed old pleural adhesions at both bases. 

Abdominal Viscera. The abdominal viscera showed venous con- 
gestion of moderate degree. 

Anatomical Diagnosis. Aneurysm of the left ventricle; occlusion 
of the anterior descending branch of the left coronary artery; 
cardiac thrombosis; chronic pericarditis with adhesions; hypertrophy 
of the right ventricle; chronic congestion of the viscera. 


Discussion. ‘The outstanding features in the 2 cases reported 
above are: (1) The precordial distress and the prominent circula- 
tory symptoms; (2) myocardial failure, hydrothorax, congestion 
and enlargement of the liver and congestion of the viscera; (3 
electrocardiographic changes, indicating progressive disease in th« 
myocardium; (4) striking similarity in the electrocardiographi: 
records in the 2 cases due to the involvement of the apical portion 
of the left ventricle in both instances; and (5) coronary obstruction 
involving the descending branch of the left coronary artery. 

The cardiac symptoms developed rapidly in both cases. Th 
onset was sudden and the course precipitant. It may be surmised 
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that the attack of angina abdominis initiated the symptoms and 
probably coincided with the pericarditis in the first case, and that 
the attack of atypical angina pectoris initiated the symptoms and 
coincided with the coronary closure or pericarditis in the second case. 

Kernig called attention to the occurrence of pericarditis within 
several days following an attack of angina pectoris." Sternberg 
has shown that the pain is associated with the patch of pericarditis." 
Josué also says that in most cases of cardiac aneurysm the pain 
has been absent except for pericardial synechie covering the 
aneurysmal area.“ The pain in both cases in this report was more 
constant and continuous than in typical angina pectoris, and in the 
second case was the dominant feature. Allbutt says that the pain 
in infarction of the heart is more continuous than in typical angina." 

The discrepancy between the apex-beat as seen and the weakness 
of the sounds is a noteworthy point in the diagnosis of aneurysm of 
the apex.” 

The distinctive clinical features that are common to both cases 
relate to the pericardial adhesions, the myocardial failure and the 
electrocardiographic changes. Hydrothorax and congestion of the 
liver and edema developed in both cases. 

It has been affirmed that in sudden thrombosis a valuable sign is 
a moderate degree of leukocytosis. In 2 cases of coronary throm- 
bosis with infarction of the heart recently reported there was a leu- 
kocytosis of 21,400 and 33,500, with fever and angina abdominis. 
The leukocytosis was a perplexing point in the diagnosis.'* A slight 
leukocytosis was present in our Case I, 9200 to 13,600 cells per 
cumm. In our Case II, with marked coronary thrombosis, it 
reached as high as 20,800. It must be remembered that these 
cdses are associated with pericarditis and with anemia, both of 
which factors somewhat affect the blood count—the anemia rela- 
tively and the pericardial inflammation directly. 

Changes that take place in electrocardiographic findings within a 
short interval of time, and without the influence of medication, 
must necessarily be attributed to functional, nervous, toxic or 
organic causes. When the changes are so important as widening of 
the Q-R-S wave or variation in the 7-phase they indicate changes 
in the myocardium. 

There is a striking similarity in the electrocardiographic findings 
in both cases of aneurysm. ‘This is evident from the figures. The 
low voltage and the widening of the Q-R-S- wave suggest myocardial 
degeneration. The inversion of the 7’ and its variations also evi- 
dence progressive changes. 

A characteristic alteration takes place in the form of the 7-wave 

Kernig, W.: Berl. klin. Wchnschr., 1905, 42, 10. 
Sternberg, M.: Loc. cit. 

Josué, O.: Traité de l'artériosclérose, 1909, Paris. 
Allbutt, C.: Loc. cit., 2, 463. 


Libman, E.: Tr. Assn. Am. Phys., 1919, 34. 
Levine, 8S. A., and Tranter, C. L.: Am. Jour. Mep. Sc., 1918, 155, 57. 
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following experimental ligation of the branches of the left coronary 
artery in the dog.’ Immediately following the ligation the T-wave 
becomes more prominent, varying in height with the size of the 
ligated branch of the left coronary artery. Within twenty-four 
hours it becomes sharply negative, also varying in size with the 
artery ligated. After from two to seven days it gradually becomes 
positive again, first in lead III, then in lead II, theninleadI. After 
the fourth week the 7'-wave again becomes isoelectric or negative 
and remains so until death. This change is usually associated with 
a low voltage R-wave. The change of the 7'-wave from the strongly 
positive peak to a markedly negative one and then a slower return 
to the positive isoelectric form is so characteristic experimentally 
that similar changes in the wave in man may reasonably be supposed 
to be due to similar lesions in the left coronary artery. 

It is peculiar that extrasystoles occurred only in Case I, which 
showed much less involvement than Case II. It is probable that 
the degenerated condition of the muscle in the second case was no 
longer a source of excitation of the ventricle, whereas in the first 
sase the degeneration was not so complete and was still progressive 
at the junction of aneurysm and heart muscle. 

Herrick described a case of coronary thrombosis diagnosed 
clinically in which the descending branch of the left coronary and 
the large descending branch of the left circumflex were completely 
obliterated by old thrombi. In this case the electrocardiograms 
taken forty-one days after the obstructive symptoms showed com- 
plete inversion of the T-wave in leads I and II. Four and one-half 
months later the voltage was lower, the R was notched and thick- 
ened and the T-wave was only slightly inverted in lead I and was 
isoelectric in lead 

Sternberg discusses the occurrence of pericarditis following 
attacks of angina pectoris which he calls “pericarditis episteno- 
cardiaca.” It is a notable symptom of this type of myocarditis. 
He describes the presence of myomalacious foci, either superficial 
or extending to the surface from large deeper foci, which cause a 
pericardial exudate. The patch of pericarditis is apparently 
produced in the same or similar way as the patch of pleurisy over a 
pulmonary embolism. He divides the clinical picture of these cases 
into three stages: The first is a period of stenocardial attacks 
which are the expression of obstruction to the coronary circulation. 
As a result, myomalacious foci and pericarditis develop in the left 
ventricle. Then a period follows in which there is a remission of 
symptoms without pain and with good functional activity of the 
heart. It is during this stage that the aneurysm may form in the 
wall of the ventricle. The third stage is the occurrence of sudden 
death due to heart failure.” 


19 Smith, F. M.: Arch. Int. Med., 1918, 22, 8. 
20 Herrick, J. B.: Jour. Am. Med. Assn., 1919, 72, 387. 
21 Sternberg, M.: Loc. cit. 
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Legg and Samuel West showed that the coronary arteries are not 
terminal but often anastomosed over the ventricles and the apex.” 
The anastomoses could reéstablish circulation in an infarcted area, 
and, for a time at least, enable the heart to functionate. These 
findings have been corroborated by many experiments since.” 

Herrick called attention to the fact that while sudden obstruction 
of the coronary arteries, as by a thrombus, was very often fatal it 
was not necessarily so. 

There are some cases in which death is delayed for several hours, 
days or months, or recovery occurs; and some with mild symptoms, 
for example, a slight precordial pain, ordinarily not recognized, due 
to obstruction in the smallest branches of the arteries, in which 
aneurysm of the cardiac wall may develop.* 

Wooley, in 1917, reported 6 cases of aneurysm of the left ven- 
tricle with coronary disease.2* Hughes and Wilson” each reported 
a case of ruptured aneurysm of the heart at the apex of the left 
ventricle without any previous symptoms.”’ Recently 2 cases were 
reported by Lutembacher.*® One of these showed an aneurysm 
of the apex of the left ventricle, surrounded by pericardial adhesions, 
and in the anterior coronary artery there was a small patch of 
endarteritis partially obstructing its lumen. The second case was 
associated with precordial pain and muffled sounds and revealed an 
enormous aneurysm of the left ventricle with pericardial adhesions. 
The lumen of the anterior branch of the left coronary was obliterated 
by a fibrinous clot. 

Conclusions and Summary. 1. Whenever extensive myocardial 
changes exist, as indicated by the symptoms and by electrocardio- 
graphic observations, or when symptoms of coronary thrombosis 
are diagnosed, myocardial degeneration and thinning of a portion 
of the ventricular wall should be suspected. 

2. In the main the symptoms of aneurysm of the heart are not 
otherwise distinctive from the symptoms of the cardiovascular 
disease in the course of which the aneurysm develops. 

3. Two cases are presented of aneurysm of the left ventricle with 
coronary obstruction. 

4. Both cases showed electrocardiographic changes indicating 
progressive disease of the myocardium. 

5. The autopsy findings showed aneurysm of the apex and wall 
of the left ventricle with pericardial adhesions. 

6. A brief review of the recent literature on cardiac aneurysm is 
presented, 


™ Legg, J. W.: Loc. cit. 

*% Porter: Jour. Physiol., 1894, 15, 121-138. Hirsch and Spalteholz: Deutsch. 
med. Wehnschr., 1907, No. 20. Amenoniya: Virchows Arch. f. path. Anat., 1910, 
109, 110, 187. Smith, F. M.: Am. Jour. Men. Sc., 1918, 156, 706. 

* Herrick, J. B.: Jour. Am. Med. Assn., 1912, 59, 2015. 

2% Wooley, P. G.: Jour. Lab. and Clin. Med., 1917, 2, 3, 192, 221. 

26 Wilson: Lancet, London, 1919, 2, 199. 

27 Hughes, F. M.: Lancet, London, 1914, 1, 533. 8 Loe. cit. 


854 WOOD: ELECTRIC CAUTERY IN LARYNGEAL TUBERCULOSIS 


THE USE OF THE. ELECTRIC CAUTERY IN LARYNGEAL 
TUBERCULOSIS.' 


By Grorce B. Woop, M.D., 


PHILADELPHIA, 


THERE are few morbid conditions that cause more distress and 
pain in the final agonies of life than does advanced laryngeal tuber- 
culosis, and there is scarcely another condition in which the physician 
feels more hopeless, not only in his efforts to prolong life but also in 
his endeavors to alleviate suffering. There was a time when almost 
every case of laryngeal tuberculosis, incipient or otherwise, held for 
the afflicted patient a future to which even his physician could look 
forward with only dread and misgiving. Of recent years, however, 
a gradually growing confidence has replaced the pessimism of 
yesterday, so that today the laryngologist is not necessarily touched 
by panic when an incipient case of tuberculous involvement of the 
larynx is first diagnosed. For this, he has to thank not only the 
modern treatment of general tuberculosis, and we must recognize 
the efficiency, but also the improvements in local therapy. The 
local treatment has two purposes: one palliative, applicable especi- 
ally to advanced and hopeless cases, and the other curative. Both 
of these, however, overlap in their application. Palliative measures 
will, at times, permit the swallowing of more food with a consequent 
improvement in the nutrition of the patient, while, on the other 
hand, the curative methods are frequently, and almost at the 
moment of their adoption, attended with distinct lessening of the 
pain and soreness. In this paper I am dealing only with the question 
of curing laryngeal tuberculosis. In my experience the application 
of medicine, such as lactic acid, formalin and other germicides, has 
little effect upon the progress of the tuberculous disease, though 
their use is frequently indicated to combat secondary infections. 
The real curative measures belong to the domain of surgery. Bloody 
surgery of the tuberculous larynx, though frequently accompanied 
by very favorable results, has reached the end of its usefulness for 
the sole reason that the electric cautery will in almost every instance 
accomplish the same results, with none of its disadvantages, and it 
does exceedingly more than could ever be hoped for from other 
surgical procedures. It is undoubtedly the method par excellence 
for the treatment of laryngeal tuberculosis, and its use brings to the 
surgeon that peculiar sense of elation which he feels when, through 
his interference, suffering and death have been averted. 

Clinically, laryngeal tuberculosis assumes various forms due to 
the anatomy of the part involved, to the resistance of the individual, 


1 Read before the American College of Surgeons, October 28, 1921. 
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to the presence of secondary infections and to other modifying 
circumstances; but the disease itself is essentially a cellular infiltra- 
tion with the formation of tubercles. This infiltration is avascular, 
so that the cells in the center of the enlarging tubercle, lacking 
nutrition, rapidly degenerate under the action of the tuberculous 
toxins, giving rise to the characteristic caseation. If it were possible 
to revascularize this tissue a big step would undoubtedly be taken 
toward the cure of the lesion. Bier recognized this fact when he 
introduced his method of inducing hyperemia. I believe that the 
beneficial action of the cautery is due more to the revitalization of 
the tissues than to the destructive action of the heat. 

In 1910 I removed with a cautery snare for diagnostic purposes a 
portion of a suspicious tonsil from an arrested case of pulmonary 
tuberculosis. The portion of the tonsil removed showed extensive 
typical tonsillar tuberculosis. Five days later I removed another 
portion of this tonsil, including the scar made by the previous 
cauterization. In this scar there was already a well-developed 
fibrous tissue, changing the histologic picture, so that now only a 
single tubercle was found after the examination of numerous sections, 
and this small tubercle was being rapidly converted into fibrous 
tissue. This finding led to a series of experiments on guinea-pigs. 
After experimenting with tubercle bacilli of various degrees of 
pathogen city I was finally able to produce localized cutaneous 
lesions of the abdomen. Some of these lesions I partially excised, as 
controls, and others I cauterized, not destroying them completely 
but only making a fairly deep puncture cut through the center with 
the electric knife. The tubercles partially excised developed 
without any evidence of even retardation, while those cauterized 
invariably disappeared. By killing the pigs at various stages a 
histologicsstudy was made of the healing process. 

In three days after the cauterization there developed a distinct 
zone of inflammatory reaction around the area of destruction. This 
reaction was manifest by the presence of newly formed bloodvessels, 
congestion and fibroblasts. In six days the zone of reaction was 
much more marked and the bloodvessels were larger and more 
numerous. Also, there was a distinct deposit of fibrous tissue 
between the epithelioid cells of the tuberculous mass. At this time 
the tuberculous process beyond the zone of reaction was apparentl 
unaltered, except that it seemed to be decreasing in size. In twenty 
days a complete fibrous cicatrix had formed throughout the zone of 
the inflammatory reaction, and though there was still some evidence 
of the tuberculous disease in the tissue beneath the scar, the epithe- 
lioid cells were being rapidly replaced by fibrous tissue throughout 
the entire tuberculous area. To summarize: An eschar formed by 
the cauterization is sloughed off by the formation of granulation 
tissue. The development of the granulation tissue is attended by 
the formation of new bloodvessels which grow through a previousl) 
vascular area. This brings nutrition to the fixed connective-tissue 
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elements, enabling them to withstand the action of the tubercle 
toxin, and it is also possible that the epithelioid cells themselves, 
because of the added nutrition, develop into fibroblasts. The 
object then of our cauterization of a tuberculous larynx is not so 
much a destruction as it is a healing of the tubercle, and the great 
advantage to the patient that the cautery has over bloody surgery 
is that important organs are not removed or destroyed except by the 
disease itself. At the present time I believe that all the various 
clinical types of localized tuberculous lesions, be they infiltrative, 
ulcerative or of the tumor type, if they are within reach, will be more 
successfully combated by the cautery than by any other form of 
treatment, no matter in what part of the throat or larynx they 
occur. 

Technic. The object of the cauterization is, as has been stated, 
the production of an eschar rather than destruction of all the 
tuberculous tissue, and this fact makes the procedure a compara- 
tively minor affair. The application of the cautery may be done 
either by direct or indirect laryngoscopy. There are a number of 
laryngologists who prefer the direct method and some who even use 
suspension laryngoscopy. In certain cases the direct method can 
be used with advantage, but the ease with which the cauterization 
of the larynx can usually be accomplished by the indirect method 
makes this method the one of choice in the majority of cases. Of 
course the laryngologist must be trained in the intralaryngeal 
manipulation of instruments. 

Concerning the equipment, it is important that the supply of 
electricity, whether from battery or from a street current controlled 
by a rheostat, is of sufficient strength to heat the cautery knives to 
a white heat almost instantaneously. Also, the platinum point of 
the knife should be shorter than the usual pattern, in order to prevent 
burning of the normal mucosa, which is apt to occur from spasmodic 
closure of the larynx. Three types of knives are necessary: A 
sharp-pointed knife for puncture; a large, flat knife for searing 
ulceration; and a small wire loop for treating small infiltrations. 

Cauterization of the larynx should always be done under local 
anesthesia. I prefer the following method: One grain of powdered 
cocain is placed in a sterile glass and a cotton applicator soaked with 
sterile water is dipped in the powder. This application is carried 
into the larynx as far as possible, though in many cases the patient's 
reflexes will prevent the swab being introduced below the ventricular 
bands on the first trial. After waiting three minutes a second 
application is made, using more of the original grain of cocain, and 
it will be found at this time that the swab can be carried directly 
to the area to be cauterized. After waiting another three minutes 
we can generally proceed with the cauterization. However, some- 
times a third application is necessary. The swabbing has, in my 
hands, been much more efficacious in producing anesthesia than the 
instillation of cocain with the syringe. 
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Experience alone enables the operator to best judge the amount 
and character of the burn which he should make in each individual 
case. As a guiding rule, infiltration and swelling require ignipunc- 
ture, while ulcerations should be seared with a broad knife. Tuber- 
culomas, especially those occurring in the interarytenoid space, 
must be more or less completely destroyed, and here again the larger 
knife is necessary. 

When the epiglottis is involved without ulceration a series of 
punctures should be made into the swelling, perhaps one-eighth to a 
quarter of an inch apart. In making these punctures a sharp- 
pointed, short knife is plunged into the tissue while still cold and 
then the current is turned on for a moment until there is a surround- 
ing areola of white eschar. If there is ulceration the exposed tissues 
should be seared with a flat, broad knife. Formerly, and even today 
by some laryngologists, a badly tuberculous epiglottis calls for 
immediate removal. I believe, however, that better results can now 
be obtained with the cautery in almost every instance, though 
freedom from pain may not be quite as quickly obtained. The very 
grave risk of a dissemination of tubercle bacilli, however, is avoided 
and we are able to preserve as much of the epiglottis as has not been 
absolutely destroyed by ulceration. 

The use of the puncture for infiltrations and the broad knife for 
ulcerations applies to other portions of the upper larynx besides the 
epiglottis. In the pyriform swellings of the arytenoid, which are 
so common in laryngeal tuberculosis, ignipuncture is remarkably 
efficient and the rapid reduction in the swelling is astonishing. 
Below the level of the arytenoids, however, ignipuncture should not 
be used, except perhaps in cases attended with marked swelling of 
the ventricular bands and of the walls of the larynx just above them. 
Infiltrative growths below this level interfering with the functioning 
of the cords are usually so intimately connected with these import- 
ant structures that great care must be exercised in their reduction. 
The amount of destruction can be more accurately gauged if the 
tissue is attacked from the surface rather than from a puncture of 
indeterminate depth. In this region an attempt should be made to 
remove the exuberant tissue down to the level of the normal struc- 
tures, and not deeper unless the disease process has already destroyed 
their contour. When the ventricle of Morgagni is involved, as it 
frequently is, a broad knife bent sideways should be introduced 
just below the edge of the false chord. The large tuberculomas 
which occur in the inner arytenoid region are most efficiently 
attacked by a broad, large knife. A small wire loop makes the best 
type of knife for dealing with small tuberculomas on the vocal 
cords or vocal processes. 

I have never seen any very violent reaction following the use of 
the cautery in the larynx, such as might threaten closure of the 
larynx from edema, and usually the resulting soreness is only enough 
to cause a slight discomfort for the first twenty-four to forty-eight 
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hours. In two cases complete aphonia followed cauterization of the 
vocal cords; one lasting only for two days and the other for an 
unknown length of time, as the patient passed out of my hands soon 
after this happened. I cannot recall, at the present writing, any 
other untoward result, great or small, following the use of the 
cautery in the larynx. 

The repetition of the cauterization should not be undertaken until 
the previous one has healed, unless an entirely new area of the larynx 
needs to be treated. Then a second cauterization may take place 
within a few days as soon as danger of any reaction has passed. 
The benefit to be expected from a cauterization cannot be fully 
determined until probably three or four weeks have elapsed, during 
which time the slow process of cicatrization is going on. On the 
other hand it is not uncommon to see the tuberculous ulcer covered 
with normal epithelium within a week or ten days following the 
cauterization. 

There are, of course, therapeutic measures necessary to a success- 
ful handling of laryngeal tuberculosis other than the use of the 
cautery, as the local lesion is, in the vast majority of cases, associated 
with pulmonary disease. It is essential that appropriate general 
treatment be adopted for the control of the pulmonary condition, 
and this general treatment is an important aid to the local therapy. 
In many of these cases, however, the cure of the laryngeal condition 
is so important that sometimes the general therapy has to be modi- 
fied, so that the patient may be in the hands of a competent spe- 
cialist. Also as to local measure, we must recognize the importance 
of vocal rest, the application of various medicines for the control 
of secondary infections and the relief of pain. Untreated laryngeal 
tuberculosis usually follows in its course the progress of the pulmo- 
nary condition, although frequently it becomes the predominating 
lesion, developing much more rapidly than the disease in the lungs. 
On the other hand, I have frequently seen laryngeal lesions heal 
under the application of the cautery while the pulmonary condition 
was growing progressively worse. I am so enthusiastic about the 
use of the cautery in this disease that I believe 90 per cent of incipient 
cases can be cured and that the benefit obtainable is only limited 
by our ability to reach all of the diseased structures, provided the 
patient has enough vitality to produce the necessary reaction for the 
healing of the burned area. 

The use of the electric cautery in the treatment of laryngeal 
tuberculosis is not a new idea nor am I presenting any special 
technic. I am simply making an earnest plea for its more widel) 
spread adoption. Any sanatorium not equipped both in its 
personnel and in its instrumentarium for the cauterization of 
tuberculous lesions of the upper respiratory tract is not giving its 
tuberculous patients the utmost of modern medicine, and the laryn- 
gologist who fails to avail himself of its advantages is not a proper 
person to treat this disease. 
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PANCREATITIS FOLLOWING MUMPS: REPORT OF A CASE 
WITH OPERATION. 


By Louise W. Farnam, Pu.D., M.D., 


NEW HAVEN, 
(From the Department of Surgery, Yale University.) 


THE occurrence of pancreatitis following mumps has been re- 
ported many times, although in but one instance was there an 
autopsy to furnish objective evidence of the disease. In the re- 
mainder, clinical findings in the shape of more or less definite symp- 
toms and signs rather than pathological changes in the pancreas 
provide the data on which the clinical entity is based. The case 
reported in this paper is added to the series only because at operation 
the lesion was plainly visible to the operators. 

The ordinary text-books of medicine and pediatrics do not mention 
pancreatitis among the possible complications of mumps, while 
the larger systems refer to it very briefly. For example, Osler and 
McCrae in Modern Medicine, and the Nelson Loose-leaf Medicine 
in short paragraphs give the symptoms as epigastric pain, vomit- 
ing and diarrhea; the former says that it is “not an uncommon”’ 
complication, the latter that it is “not common.” As many of 
the cases observed have been in France, it is not surprising that 
Hutinel and Nobécourt, and also Grancher and Comby, describe 
the condition slightly more fully and quote some of the original 
articles. 

The possibility of simultaneous disease in these two glands, so 
similar in structure, has been commented on by many of the older 
writers, and cases of parotitis accompanied by pancreatitis have 
been reported. In these the parotitis was not of the epidemic 
variety but secondary to some other disease. One of the earliest 
to which a reference was found is in the Latin monograph published 
by Schmackpeffer, in Germany, in 1817. The patient, a pregnant 
syphilitic woman, had received quite vigorous mercurial treatment 
for several months before delivery and had had marked ptyalism. 
She died three days after delivery. For several weeks before, she 
had had a severe parotitis and abdominal pain attributed to the 
pregnancy. At autopsy, among a number of pathological findings, 
intense redness and swelling of the pancreas was recorded. An 
English clinician who was impressed by the possible connection 
between disease of the parotids and of the pancreas was Thomas 
Sewall, who wrote in 1814. He describes an acute swelling of both 
parotids immediately preceding an illness characterized by intense 
epigastric pain, nausea and vomiting in a young man who died of 
what was considered cancer of the pancreas. 
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In 1836 Mondiére, in France, in a series of articles on the pan- 
creas, laid stress on its similarity to the parotid gland and quoted 
the following two authors, whose original articles have not been 
obtained: Andral had seen an injected pancreas in a patient who 
had died of a fever accompanied by a parotitis, and Robouam or 
Roboica, as variously spelled, some time previously had described 
a case of parotitis accompanied by pancreatitis. Mondiére’s 
information is not detailed or direct. 

The next reference to the matter is not found until 1887, when 
Fabre, in writing a number of papers on his experiences in four 
epidemics of mumps, described 12 cases which showed marked 
epigastric tenderness accompanied in 5 instances by diarrhea and 
in 4 by vomiting. He suggested the possibility that the pancreas 
might be involved. The author who gave the impetus to the 
French clinicians in looking for this complication was Cuche (1897). 
In one epidemic he had 26 cases of mumps, and of these 20, accord- 
ing to his diagnosis, had pancreatitis. Simonin’s paper (1903) 
contained observations on a large number of cases of mumps and 
an interesting discussion, which is often quoted. Altogether 119 
vases have been described in medical literature in which the author 
claims to have observed a pancreatitis attributed to mumps. The 
reliability of the diagnoses varies all the way from a questionable 
one in the case of a girl who was exposed to mumps, and eleven 
days later had epigastric pain, nausea and vomiting, to a certainty 
in the case reported by Lemoine and Lapasset, where at autopsy 
the pancreas and parotids were both carefully examined and found 
diseased. Not all cases are described in detail, so it is not possible 
to make an exact statistical study of the time of onset, the age or 
sex incidence; the stool and urine examinations and the pulse and 
temperature record are given in only a few instances. 

In 56 reports the number of days between the onset of the parotitis 
and the abdominal symptoms is given. In 28 the interval was 
four to seven days, but there was one rather doubtful case (Sharp) 
in which eight weeks elapsed between the two diseases. There 
were 4 cases in which the time was two weeks, one of them being 
that of Lemoine and Lapasset, which came to autopsy. Ten 
times, the interval was less than four days. It is also interesting 
to note that in five patients in whom symptoms of pancreatitis 
were fairly marked the parotitis developed after the pancreatitis. 
These are the observations of four different men, Sharp, Freund, 
Simonin and Michel, and in the case of the latter the interval was 
nineteen days. In this respect the complication resembles the 
orchitis which occasionally precedes mumps. There are also in- 
cluded in the list of 119 cases 4 in which the only indication that 
the patient had mumps was from the development of symptoms of 
pancreatitis. These all occurred in families which had recently 
had or were having mumps and in persons who had not previously 
had the disease. 
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Males seem more prone to this complication than females. The 
sex of the patient was mentioned 99 times— 81 males and 18 females. 
This may be partly accounted for by the fact that several observers 
wrote about epidemics among soldiers. When these 62 eases are 
deducted it leaves the proportion for the civil population 18 to 
29 in favor of males. But this figure is too small to use in terms 
of percentages. Cuche reports 20 cases of pancreatitis among 26 
soldiers who had mumps, while Simonin observing 652 cases of 
mumps over a period of several years in general practice found 
only 10. Fabre in four different epidemics was only able to count 
12 cases which in any way suggested pancreatitis. All of Simonin’s 
cases were also in young men. It seems safe, then, to assume that 
young men have a greater tendency to develop this complication 
than girls. 

The age incidence is also largely influenced by the groups of 
soldiers. Although the exact age is not given in every case, 58 of 
the patients were at least eighteen years of age; 31 are mentioned 
as children, or the actual age is given as under eighteen. The 
youngest patient was Finizio’s, eleven months old, the oldest 
Routh’s fifty-eight years old, but the next youngest was four and 
the next oldest twenty-seven. The large majority of the patients, 
considering the soldiers eighteen to twenty-two years old, are 
between the ages of eight and twenty-four. 

It is difficult to draw any conclusion as to the frequency of pan- 
creatitis in mild or severe attacks of mumps. No author hazards 
a definite opinion, and from the descriptions it sounded as if it 
might develop in all degrees of severity. In 12, other complications 
occurred; orchitis 7 times, involvement of the submaxillaries 3 
times, in 1 the sublingual glands were inflamed and in 2 there were 
signs of meningitis. Phillips reports a case of scarlet fever in 
which there was a parotitis, abdominal symptoms pointing to the 
pancreas and a large abdominal mass. It is difficult to decide 
whether this was a case of mumps or merely a parotitis compli- 
cating scarlet fever with an undetermined abdominal complication. 
It has not been included in any of the figures given. 

The duration of abdominal symptoms is usually quite short. In 
a great many instances the authors imply that the attack lasted 
only twenty-four to forty-eight hours. The longest duration re- 
corded is twenty-five days, which is quite exceptional, even severe 
cases lasting only a week. All but the patient of Lemoine and 
Lapasset, an Algerian soldier, recovered. 

All authors in describing the symptoms begin with epigastric 
pain and tenderness. Many mention the fact that the most sen- 
sitive region is usually to the left of the midline and may extend 
to the left hypochondrium. The pain may be very intense, necessi- 
tating the use of morphin. It is usually accompanied by nausea 
and vomiting. In 40 cases pain was specifically mentioned. Diar- 
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rhea is given in the systems of medicine as the usual accompani- 
ment of the condition, but in the 30 accounts in which mention was 
made of the stools 5 were described as normal, 10 as constipated 
and in only 13 instances was there diarrhea alone. In 2 consti- 
pation was followed by diarrhea. 

A mass in the epigastrium was felt only 13 times. Zimmerli’s 
description is particularly convincing. In one of his patients the 
pulsations of the aorta were transmitted through the mass, so 
that on first examination it was thought the mass pulsated. Its 
gradual decrease in size was followed from day to day. Jaundice 
was noted only 3 times. 

A slight rise in temperature often accompanies the pancreatitis, 
though on 4 occasions temperatures as high as 103° and 104° F. 
are reported. In at least 7 cases there was no rise in temperature. 
The pulse-rate is seldom mentioned, though 4 cases of definite 
bradycardia were noted in which the pulse-rate was from 56 to 
64 beats per minute even in the presence of an elevation of temper- 
ature. In other patients the pulse-rate was as high as 90 to 120. 

Urine and stool examinations are rare. In the urine the authors 
show most interest in the presence of sugar, which was found in 
only 2 cases in the 23 times that it was sought. Acetone and diacetic 
acid were found 4 times, in each instance the accompaniment of 
severe vomiting. In the stools neutral fat was found 6 times. 
However there were only 7 stool analyses, so that this figure by 
itself may be misleading. The eleven months’ old baby showed 
a very marked impairment of the power to digest fat (Finizio). 

Zimmerli gives the leukocyte count in his sickest patient through- 
out the course of the disease. There was a primary leukopenia 
with a relative decrease in lymphocytes (white blood cells, 6800; 
lymphocytes, 15 per cent), while during convalescence there was 
still a leukopenia but a relative lymphocytosis of 45 per cent, which, 
of course, is characteristic of uncomplicated mumps. 

In summarizing the observations on these 119 cases one would 
include the following generalizations: Anacuteabdominal condition, 
probably a pancreatitis, is sometimes associated with epidemic 
parotitis. It occurs more often in boys and young men than in 
other classes of the population; it usually follows but may pre- 
cede the parotitis or may be the only manifestation of the disease. 
It is characterized by intense epigastric pain, often vomiting, 
occasionally diarrhea or constipation and a slight rise in temper- 
ature. A mass may sometimes be felt in the epigastrium. It 
usually runs a short benign course and has not been shown to affect 
the internal secretion of the pancreas. The case about to be re- 
ported conforms in many respects to this summary, but was more 
serious in its developments. 

Report of Case. The patient was an Italian man, aged twenty- 
three years, whose past and family histories were unimportant. 
He did not remember having had mumps as a child. 
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He entered the New Haven Hospital April 11, 1920. About 
two weeks previously he had had a painful swelling at the angle 
of the right jaw. His doctor had diagnosed it as mumps, ordered 
an ice-cap and told the patient he had a little fever. The patient 
did not suffer much but went to bed. His temperature was normal 
after four days and he felt better, but on the fifth day he began to 
have some epigastric pain. This was worse at night, fairly sharp, 
but was not relieved by cathartics. His temperature began to 
go up shortly after this, but two days before admission he was 
able to get up and travel on the train. At the time of entrance he 
said that he felt very sick and complained of both pain and swelling 
of the abdomen. There was no history of vomiting. 

Physical examination on entrance showed a painless swelling in 
the right parotid region and a scab on the forehead which he said 
had come from a boil opened by his doctor a few days before. The 
patient’s color was sallow and he held himself very quietly in bed 
with knees and thighs flexed. The chief positive findings were in 
the abdomen. This was distended, with marked fulness in the 
epigastrium. There was tympany from the xiphoid to 10 cm. 
above the umbilicus, and then there was a transverse strip of 
dulness extending across the abdomen, about 6 cm. wide, merg- 
ing in dulness in the flanks. The tenderness was most marked 
over this dull area in the middle and to the right but not to the 
left. There was also muscle spasm and rigidity above the um- 
bilicus. The remainder of the abdomen, as the patient was half- 
sitting, was dull to percussion and there was a definite fluid wave. 
The heart and lungs were negative. His temperature was between 
100° and 101° F. on the first day. The urine contained no sugar 
or albumin. The white blood cell count was 17,800, with 80 per 
cent polymorphonuclear leukocytes. 

The patient was obviously suffering from an acute abdominal 
condition and a tentative diagnosis of pancreatitis was made on 
the basis of the markedly localized abdominal signs. A laparotomy 
was performed within a few hours of entrance. A midline incision 
was made in the epigastrium, releasing a gush of thin purulent 
fluid of about the consistency and color of tomato soup. This 
fluid was free in the peritoneal cavity. Six liters were aspirated. 
The omentum appeared much inflamed, but there was no fat 
necrosis. Upon exploring the abdomen all organs appeared normal 
until the pancreas was exposed. This was done by turning up the 
transverse colon and omentum and by slitting the mesocolon over 
the pancreas. The capsule was much injected, quite red and very 
tense, the whole organ being about three times its normal size. 
Under the capsule there were three small spots from } to 1} em. 
in diameter, pale in color, which were interpreted as fat necroses 
in the parenchyma. On opening into one of these no pus was 
obtained. The impression was that of an acute pancreatitis. 
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Drains were placed to the pancreas and to the flanks and the ab- 
domen closed. The patient’s further course in the hospital was 
complicated by a bronchopneumonia and the development of a 
pelvic abscess, which was drained four weeks after the original 
operation. The healing of the upper abdominal incision was, how- 
ever, uneventful and at no time was there necrosis of tissue about 
the wound. The patient’s temperature was elevated for about 
a month and his pulse bore a normal relation to it, never falling 
below 90 and often reaching 110 or 120. 

Streptococcus viridans was isolated from the peritoneal exudate. 
A stool examination the day after operation showed no free fat or 
starch, and on three subsequent occasions was normal. The 
urine was examined twelve times in twenty-four days, and on one 
occasion only was there a very slight trace of sugar found. No 
tryspin was found in the peritoneal exudate. The patient left the 
hospital in good condition and has not been heard from since. 

Discussion. ‘This case is of interest for a number of reasons. 
In the first place it is, as far as has been determined, the only one 
in which a pancreatitis associated with epidemic parotitis has been 
seen at operation. With the case of Lemoine and Lapasset, which 
came to autopsy, it gives visible proof that pancreatitis may follow 
mumps, and supports the deductions drawn from clinical signs and 
symptoms in other patients. 

The etiology of the condition is also interesting. Haden (1919) 
in studying mumps in an epidemic among soldiers was able in five 
instances to isolate an organism from the blood, spinal fluid and 
lymph glands. This was a Gram-positive diplococcus. He was 
able to produce with this a late orchitis in rabbits by the local 
injection of a pure culture. In the case described in this paper 
Streptococcus viridans was found in the peritoneal exudate, but 
no attempt was made to observe it over any length of time or to 
associate it with epidemic parotitis experimentally. The healing 
furuncle on the man’s forehead might be suggested as a possible 
source of infection. It was, however, very superficial and Strepto- 
coccus viridans is rarely found in such a furuncle. There is a fair 
possibility that epidemic parotitis may have a streptococcus as 
its etiological agent, and in that case the peritonitis would be ex- 
plained as an extension of the metastatic infection in the pan- 
creas. The route from the parotids to the pancreas can only be 
conjectured. 

It is also of interest to observe that during the patient’s two 
months’ stay in the hospital there were no sequel that could be 
traced to impairment of pancreatic function. There was at no 
time interference with pancreatic digestion in the intestine as 
indicated by the stool, or disturbance of carbohydrate metabolism 
as revealed by urine examination. An article by Harris (1899) 
should be mentioned in this connection. He reports a case of 
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diabetes mellitus in a man whose only previous illness was mumps 
three years previously. No proof is offered, but the suggestion is 
made that the inflammation of this organ had led to impairment 
of its function of internal secretion. There are other cases on 
record in which extensive injury has been done to the pancreas 
with no apparent effect on its function. A notable example of 
this is reported by Miller (1916). A practically normal sugar tol- 
erance was found in his patient in whom the pancreas had sloughed 
away in very great part three years previously. This case was 
not associated with mumps. 

The absence of fat necrosis in the.other abdominal organs, and 
the fact that there was apparently no drainage of pancreatic juice 
after the operation, show that the inflammation, whatever its 
etiology, was not very destructive in character. The few small 
spots of fat necrosis did not apparently enlarge and the capsule 
was a sufficient barrier to prevent the pancreatic juice from 
escaping. 

A word may be said on the subject of bradycardia of mumps on 
account of its supposed relationship to pancreatitis. By the time 
this patient had come to the hospital his pulse was that of an acute 
peritonitis, so that if he had had a slow pulse it must have been 
before he came under our observation. Raymond who has 
attributed the bradycardia of mumps to the pressure of the 
swollen pancreas on the solar plexus might welcome this evidence 
that the pancreas really does swell; but so much more reasonable 
is the explanation of Roux, that the change in rate is due to a toxic 
rather than a mechanical effect, that the fact of the actual ificrease 
in size deserves only passing comment in this connection. 

Practically all of the observers who have described pancreatitis 
following mumps lay emphasis on its mild character, though a 
number of them tell of alarming symptoms at the outset. Michel 
(1913), for example, saw a man whom he considered in extremis. 
The patient had been vomiting a great deal, had a small, rapid 
pulse and a board-like adbomen, but a laparotomy was impossible 
because of his distance from a hospital. He recovered, though 
slowly, as in his case the parotitis followed the pancreatitis. The 
Algerian soldier of Lemoine and Lapasset is the only one among the 
119 cases with a fatal termination. That this complication maj 
be serious is seen in the present instance, in which a true peritonitis 
developed in connection with an acute pancreatitis and in which 
the operative procedure was clearly justified. Barker, Robson, 
Deaver, Erdmann and Bornhaupt all advise early operation and 
thorough drainage in the customary type of acute hemorrhagic 
pancreatitis, and although the inflammation of this organ in mumps 
may usually be of little importance, it must not be discounted when 
serious, merely because of this association. This might be con- 
strued as advice to operate in all cases of mumps pancreatitis, which 
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in view of the usual prognoses would be rather radical. In the 
case reported the blood picture showed definite evidence of some- 
thing more than an uncomplicated mumps pancreatitis. 

Conclusions. 1. A case of epidemic parotitis was followed by 
abdominal symptoms diagnosed as acute pancreatitis and an 
operation showed a swollen, acutely inflamed pancreas with a large 
quantity of peritoneal exudate. 

2. The organism isolated from the peritoneal exudate was the 
Streptococcus viridans. 

3. Pancreatitis is an occasional and usually unimportant com- 
plication of epidemic parotitis. Rarely it becomes fulminating 
and requires operative treatment. 

In concluding, the author wishes to thank Dr. S. C. Harvey, who 
operated on the patient, for the privilege of reporting the case. 
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EPIDEMIC ENCEPHALITIS: CLINICAL OBSERVATIONS IN SEV- 
ENTY-EIGHT CASES, WITH SPECIAL REFER- 
ENCE TO END RESULTS. 


By GeorGce E. Price, M.D., 


SPOKANE, WASH. 


DurING the encephalitis epidemic of the winter of 1919-1920, 
and subsequent endemic period, the author had the opportunity 
of studying a considerable number of cases, and has been able in 
most instances to keep track of them for periods varying from a few 
months to a year and a half or even longer. 

A diagnosis of epidemic encephalitis was made 78 times, the date 
of onset of the disease being as follows: In 1919: June 1, September 
1, October 2, November 7, December 6. In 1920: January 15, 
February 6, March 8, April 3, May 5, June 2, July 4, August 1, 
September 3, November 2, December 2. In 1921: January 4, 
February 2, March 4. It will be seen that the curve of seasonal 
incidence of the epidemic rose in the late fall, reached its maximum 
in midwinter and declined during the spring. 

Approximately one-third of these patients were, for a variable 
period of time, directly under the care of the author. The balance 
were seen in consultation; some reéxamined months after the onset, 
the end-results in the rest being reported through the courtesy and 
coéperation of their attending physicians. 

The end-results naturally fall into three groups: (1) Complete 
recovery; (2) incomplete recovery; (3) death. 

Group I. This includes all cases recovering from the infection 
and showing no symptoms or sequel after several months. 

Nine cases cannot be considered in this group, as there has been 
no late examination of 4 patients (known to be alive), and 5 more 
are of too recent development to be included, although they will in 
all probability recover and be in either Group I or Group II. 

Of the remaining 69 cases, 19, or 27.5 per cent, have completely 
recovered. 

Group II. Of the known incomplete recoveries there are 30 out 
of 69 cases, or 43.5 per cent. 

Although diplopia is such a frequent early symptom, no strabis- 
mus was found in any of the cases as a late effect, while a dilated 
and inactive or sluggish pupil was present in 3 patients after 
five, nine and ten months respectively. This is in accord with the 
observation of Woods! and others that the return to normal of the 
intrinsic eye muscles is slower than that of the extrinsic muscles. 

Mental symptoms persisted in 1 case after nine months, in a 


1 Cases of Lethargic Encephalitis, Arch. Ophthal., 1920, 48, 536. 
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second after eleven months, and a third case, seen nearly a year 
ago, has recently been sent to a hospital for the insane. Still 
another patient, not included in the series, was seen at the State 
Hospital for the Insane at Medical Lake, Washington. This 
patient, a girl, aged eighteen years, had a right hemiplegia with 
athetosis and marked dementia as the result of a typical en- 
cephalitis occurring eighteen months previously. 

Epileptiform convulsions persisted in 4 patients after five, 
eleven, twelve and fourteen months. Unilateral, clonic, rhythmic 
spasm of the muscles of mastication was present in one case after 
eighteen months and a marked intention tremor of the facial muscles 
of one side persisted in another patient after seven months. 

In 1 patient tremor, asthenia and a general slowing of move- 
ment remained after six months. In another case, a male, aged 
forty years, dizziness, weakness of the left face, widening of the left 
palpebral fissure, slowness of movement and intention tremor of the 
right hand were present ten months after the onset of the infection. 

A male patient, aged thirty-six years, developed the paralysis 
agitans syndrome at the time of a relapse, the symptoms persisting, 
unabated, fifteen months later. A second typical picture of paralysis 
agitans was observed in a male, aged thirty-eight years, thirteen 
months after his encephalitis infection. 

A man after eight months had neuralgic pain in one fifth nerve 
distribution, Romberg sign, lost abdominal reflexes and loss of pain 
and temperature sense over the right upper and lower extremities 
and right half of the trunk. 

Another interesting end-result was noted in a man, aged fifty 
years, who after one year had marked asthenia, excessive salivary 
secretion, weakness of the right face and intention tremors of the 
tongue, the lips and the fingers. 

Spastic diplegia was present in 2 patients as an end-result, and 
another instance of permanent motor paralysis (hemiplegia) has 
already been referred to in connection with persistent mental 
symptoms. 

Bulbar crises were observed in a child as late as eleven months 
after the onset of the infection. 

In addition to the sequele described above, several adults pre- 
sented marked neurasthenoid symptoms with insomnia and periods 
of depression persisting for a long time after the disappearance of 
the organic symptoms. 

Group III. There were 19 deaths in the entire series of 78 cases, 
giving a mortality of 24 per cent. 

The average duration of the disease at the time of death was four 
weeks. The earliest occurred on the eighth day and the latest at 
four months. 

One fact stands out clearly that children and young adults resisted 
the infection much better than those of middle life or old age. Thus, 
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13 of the 19 deaths were in patients over forty and only 1 death 
occurred in a patient under twenty years of age. 

Although 75.6 per cent of the cases did not succumb to the infec- 
tion, it is rather striking that nearly half of this number presented 
symptoms directly traceable to the disease after many months had 
elapsed, and it is certain that a considerable proportion of these 
symptoms are of a permanent character. 

A favorable or unfavorable prognosis could not be made from the 
character or severity of the initial symptoms, as sometimes a case 
with mild symptoms at the onset would have a severe relapse and a 
fatal termination, while other cases, apparently unfavorable at the 
beginning, would make a good recovery. This was true even when 
bulbar, severe choreopsychotic or meningomyelitic symptoms were 
present. In general it may be said that simple, uncomplicated 
ocular cases gave the best prognosis, although 1 such case had a 
severe relapse with subsequent bulbar and spinal symptoms. 

Association with Pregnancy. ‘Iwo of the patients were pregnant. 
One woman, seven months’ pregnant when she contracted the infec- 
tion, died shortly after the symptoms of encephalitis developed. 
The other patient, in the earlier months of pregnancy, recovered 
and was subsequently delivered of a healthy child at term by 
Caesarean section. Her physician, Dr. Bumgarner, of Harrington, 
Wash., recently reported that both mother and child are still liv- 
ing, the mother having spastic diplegia as a result of the infection. 

Age of Occurrence. That epidemic encephalitis may occur at 
any age is shown by the following figures: Five patients in the 
series contracted the disease in the first decade; 11 in the second; 
14 in the third; 10 in the fourth; 18 in the fifth; 12 in the sixth; 5 
in the seventh; 2 in the eighth; and 1 in the ninth. The youngest 
patient was sixteen months and the oldest eighty-two years. 

Relation to Influenza. ‘he author has no definite figures to offer 
regarding the association of the two infections. The number of the 
patients with encephalitis who had a prior attack of influenza was 
probably no greater than the average incidence of influenza in the 
community. On the other hand, it was observed that in a con- 
siderable proportion of the cases there was a history of a mild naso- 
pharyngeal infection at the onset of the encephalitis unaccompanied 
by the characteristic grippal fever, backache and_prostration, 
variously described as mild tonsillitis, cold, sore-throat, cold in the 
head, ete. In still another group of patients there was an entire 
absence of anything suggesting inflammation of the nasopharyngeal 
mucosa. 

It may be of interest to note here that only 1 case of true acute 
auterior poliomyelitis came to the author’s attention during the 
entire period of the encephalitis epidemic. 

Laboratory Findings. When the blood was examined early in the 
course of the infection a moderate leukocytosis was the rule, the 
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average for the series beging 11,775. The highest count was 
22,000, dropping rapidly to 11,400. About one-third of the cases 
examined gave no change in the blood picture. 

The author’s experience with regard to examination of the cere- 
brospinal fluid accords with that of other observers. When exam- 
ined early in the course of the disease there was usually some change, 
such as an increased cell count, an increase in the globulin content 
and increased pressure. To this there were exceptions, such as a 
normal fluid even when the examinations had been made within the 
first few days of the disease and marked changes occurring some 
months after the onset. 

As a rule the cell count did not exceed 10 percm. In a few it was 
30 to 40 per cm., in others 100, and in 1 case during a marked 
relapse two months after the onset the cell count on two occasions 
was 250 and 300 respectively. ‘These counts were made by com- 
petent laboratory workers, and are so exceptional as to be worthy 
of special mention. 

The spinal fluid in a patient seen in consultation with Dr. Bird 
was most unusual. It was obtained with difficulty and resembled 
mucus in appearance and consistency. When examined under the 
microscope no cells nor bacteria were found, and all cultures were 
negative. The fluid was not of a yellowish color, as in Froin’s 
syndrome. 

The Lange colloidal-gold test was not made¢in a sufficient number 
of cases to warrant any conclusions’ being drawn. i fo 

Temperature. Usually there was at least a slight febrile curve, 
100°, 101° or 102°F. This usually appeared at the onset, but soyme- 
times would be delayed for one or two weeks. Several patients hat! 
a temperature reaching 104°F. and others presented no temperature 
change at all, although in some instances there may have been a 
slight temperature rise before they were seen by the attending 
physician. One unmistakable case of encephalitis with diplopia 
and optic neuritis was in the hospital as a pupil nurse when she 
contracted the disease, and her temperature was carefully watched 
from the onset, but at no time did it deviate from the normal. 
Another patient had a temperature curve resembling that of typhoid 
fever both as to course and duration. , 

Symptoms. So much has been written of the various symptoms 
and clinical types of encephalitis that we will not take up much time 
with a discussion of this phase of the subject, feeling strongly that 
the disease should be regarded broadly as a generalized infection 
of the central nervous system and that something is lost when we 
attempt to separate it into special clinical types. 

A few points, however, appear worthy of mention: Of general 
symptoms fever was the most common, headache next in frequency 
(50 per cent), vertigo and vomiting following in equal proportion 
(27.5 per cent). 
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Of the special symptoms, those referable to the eye were by far 
the most frequent, something over 80 per cent of all cases examined 
presenting some ocular symptom or combination of symptoms. 
Of these, diplopia, ptosis, pupillary inequality and nystagmus 
occurred in frequency in the order named. Optic neuritis was found 
in only 3 patients, although a fundus examination was made in 
almost every case. Transient hemianopsia was complained of by 
2 patients. 

Next in order of frequency were either delirium or confusion 
(46.25 per cent) and some manifestation of increased motor irritabil- 
ity (45 per cent). Muscular twitching, tremors, choreiform move- 
ments, convulsions and athetosis appeared in the order named. 
Hiccough was present in a small percentage of cases. 

The author was unable to obtain any history of lethargy in 
several cases, and considers it of less importance clinically than 
mental confusion, cranial nerve involvement or increased muscular 
irritability. Euphoria was not infrequently observed, when present 
it usually preceded the lethargy and was generally of comparatively 
short duration. The author’s observations regarding euphoria 
differ from those of Kirby and Davis? who frequently noted euphoria 
after a lethargic or delirious phase and not as an early symptom. 

Radicular pains were present in 36.2 per cent of the patients and 
were often described by them as being electric or shock-like 
in character. Paresthesias were not infrequent, but actual sensory 
diminution or loss was rare. 

Involvement of the facial muscles of expression was noted in 
27.5 per cent of cases, usually unilateral, while disturbance of either 
the sensory or motor division of the fifth nerve was comparatively 
rare, seen only in four or five patients. 

Bulbar symptoms were present in 11 patients. 

Some abnormality of the abdominal reflexes occurred with 
sufficient frequency as to render this, a most important diagnostic 
symptom. Complete absence of all abdominal reflexes was noted 
in 18 patients, in 3 the reflexes were absent on one side and dimin- 
ished on the opposite side, in 1 case they were absent on one side 
and normal on the other side, in 3 instances they were diminished 
on one side and normal on the other and in | instance markedly 
diminished on both sides. The author regrets that he has no accu- 
rate figures to offer relative to this symptom, owing to the fact 
that several of the cases were not seen until some time after the 
onset of the infection, and in some instances the patients were 
ambulatory and not completely disrobed for examination. There- 
fore the percentage of cases (33 per cent) with demonstrable 
changes in the abdominal reflexes is, in all probability, much lower 
than the actual incidence of occurrence. 


* Psychiatric Aspects of Epidemic Encephalitis, Arch. Neurol., and Psych., 
1921, 5, 491. 
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Nine of the series had pronounced spinal symptoms, 1 case was 
clinically an acute myelitis without any organic cerebral symptoms, 
but cleared up rapidly and completely. 

Thyroiditis developed during convalescence in 1 patient and 
was the only instance of thyroid involvement in the series. 

Mental Disturbance. In the cases studied there was no pathog- 
nomonic nor diagnostic mental picture. Like the physical symptoms 
the mental symptoms were protean in their manifestations, yet 
could be classified either in the delirium, confusion, stupor group 
or as dementia. The exaltation and depression did not present the 
characteristic features of the manic-depressive psychosis, but were 
similar to the mental state common to intoxications. The confusion 
differed in no sense from that common in infection—exhaustion 
psychoses and the delirium, while at times superficially resembling 
mania, always presented some disorientation and amnesia. The 
same may be said of the so-called lethargy or stupor, although, as 
pointed out by Jones and Raphael,’ the lethargic state to which they 
apply the term “substuporous stage” was strongly suggestive of 
the disorder and of all the various psychiatric phases of the disease 
was the most characteristic. When quantitative mental change 
appeared in the acute stage it suggested paresis. When occurring 
as an end-result it was undistinguishable from any terminal demen- 
tia. In one case the mental picture suggested the mental enfeeble- 
ment of an old dementia precox. 

Epileptiform Attacks. That epileptiform attacks, either Jack- 
sonian or general, may occur as the sole neurologic manifestation 
of epidemic encephalitis appears not only possible but probable. 
During the height of the epidemic the author, on several occasions, 
was called upon to examine cases with convulsive attacks as the 
chief or only neurologic symptom. These cases presented no 
evidence of idiopathic epilepsy, brain tumor, syphilis, kidney 
or cardiovascular disease. 

In certain instances, epileptiform attacks were the chief mani- 
festation, but were associated with other slight but unmistakable 
symptoms of encephalitis, so there was no difficulty in arriving at 
a diagnosis. These cases constitute what may be termed an 
intermediate group, pointing the way toward the acceptance of « 
group presenting only epileptiform attacks clinically. 

The following cases illustrate the intermediate group: 


Case I.—F. W. K., male, white, aged forty-eight years, manu- 
facturer and fruit-grower. This patient, while shaving, had hi 
right arm suddenly draw up and his head turn to the left. He did 
not lose consciousness and in a few minutes was apparently all right 
Following this he had considerable headache and occasional vomit 


3 The Psychiatric Features of so-called Lethargic Encephalitis, Arch. Neurol. a: 
Psych., 1921, 5, 150. 
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ing, and within the next two or three weeks developed neuralgia-like 
pains in the upper and lower jaws on the left side and occasionally 
sensations, which he described as “electric shocks,’’ on the left side 
of his chest. Upon examination he presented slight Romberg and 
unequal knee-jerks, the right being somewhat exaggerated. On 
testing for Babinski the left great toe responded normally in flexion, 
but the right great toe made no response in either direction. 

The eye-grounds were normal; urine normal and spinal-fluid 
examination (two weeks after the onset), including Wassermann 
and colloidal-gold test, was negative. Heart and blood-pressure 
normal. Although complaining of being readily fatigued and of 
stiffness in his neck, he had no further symptoms, and in a few weeks 
was apparently well and conducting his business as usual. 


CasE II.—I. D. L., male, white, aged seven years. Referred 
by Dr. H. E. Wheeler. This boy, just prior to Christmas, 1919, 
developed a spasm of the muscles of the left side of the face without 
loss of consciousness. Later he had general convulsions with 
unconsciousness. ‘T'witching of the muscles of the left face recurred 
at frequent intervals. 

There was some fever at the onset when examined, January 19, 
1921. In addition to the muscular twitching and convulsive attacks 
there was definite weakness of the external rectus muscle of the left 
eye. No other neurologic symptoms were present. 

There was a leukocytosis of 11,000. The cerebrospinal fluid, 
including a Wassermann test, was negative, also the urine. An 
ophthalmological examination revealed no optic neuritis. This 
patient continued to have convulsions, diminishing in frequency, as 
late as November, 1920. 


To avoid multiplying histories we will limit the reports of convul- 
sive seizures unaccompanied by other neurologic symptoms to two 
cases. 


Case III.—P. K., pharmacist, aged forty-two years. Referred 
by Dr. S. B. Hopkins. This patient had a series of convulsions 
commencing in December, 1918, and continued until the spring of 
1920, when they ceased. The attacks were characterized by 
unconsciousness, generalized convulsions, and were followed by 
transient amnesia. He had bitten his tongue but never voided 
urine during an attack. He stated that at times he would feel as 
if his eye were crossed, yet he had no diplopia and no objective eye 
symptoms. 

He was married and had one healthy child. There was no history 
of prior illness except pneumonia five years ago and an occasional 
cold. The family history was negative as to epilepsy or other 
lervous or mental disease. 
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A careful neurological examination was entirely negative, and Dr. 
Hopkins reported nothing abnormal upon ophthalmological exam- 
ination. The urine was negative upon repeated examinations. The 
cerebrospinal fluid gave a cell count of 25 per cm., no increase in 
globulin, colloidal-gold reaction 0000000000, Wassermann negative 
in dilutions of 0.3, 0.5 and 1 ce. 


Case 1V.—W. E., merchant, aged forty-two years, referred by 
Dr. A. A. Mathews. This patient complained of headache, general 
weakness and convulsive attacks. The first attack occurred in 
September, 1919. Since then the attacks have recurred at intervals 
varying from one or two a week to one in two or three months. 
They also varied as to type. The first occurred while he was walk- 
ing along the street and consisted in a feeling as if the whole body was 
asleep, which lasted for only a few seconds. Some of the spells 
have been characterized by loss of consciousness, falling, muscular 
rigidity and spasm. Other attacks have consisted of a drawing up 
of the right arm and rigidity of the right leg with clonic spasm of the 
arm and no disturbance of consciousness. 

He had considerable intermittent headache, occasional vomiting 
and slight dizziness. 

Careful neurological examination revealed nothing definite. There 
was possibly a slight weakness of the right face, but this was open 
to question. A blood Wassermann was negative and a spinal-fluid 
examination was negative as to Wassermann and colloidal-gold test, 
showing no increase in globulin. There were 27 cells perem. The 
urine had a slight trace of albumin on one test and at another time 
contained a few hyaline casts. 

Heart sounds were normal; blood-pressure normal. Dr. O. M. 
Rott reported no evidence of optic neuritis nor other fundus abnor- 
mality. 

This patient was kept under observation for some time and since 
then has been kept track of through correspondence, and reports 
gradual improvement with disappearance of the headache and 
diminished frequency of the attacks. 


While anticipating and fully realizing the possible criticism and 
objections to the diagnosis in the cases cited the author holds that 
the occurrence of these several clinical pictures, together with other 
similar ones during an epidemic of encephalitis, makes for the 
consideration if not for the acceptance of his hypothesis. 

Relapses. In looking over my cases histories with reference to 
relapses I find that they were of frequent occurrence, bore no 
definite relation to the severity of the initial symptoms, could occur 
when the patient had apparently recovered, and many months after 
the onset. Further, it was not unexpected to note that many of the 
relapses could be directly traced to overexertion or fatigue of the 
patient. 
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CasE V.—A. L. McC., male, aged forty-nine years, referred by 
Dr. Bertling. Developed the characteristic root pains during the 
latter part of April, 1919, rapidly followed by diplopia, fever, 
vertigo, twitching of the facial muscles, somnolence and mental 
confusion. He had apparently recovered and took a long 
automobile ride on or about July 3, 1919. When seen on July 7 
he was in a katatonic state, lying with the extremities flexed. If an 
arm was raised he would allow it to remain in that position in- 
definitely. His speech resembled that of paralysis agitans, the face 
was mask-like and he had a passive tremor -of the hands. The 
abdominal reflexes were lost. The spinal fluid showed the charac- 
teristic findings and was under increased pressure. The Wasser- 
mann was negative. 


CasE VI.—G. H., female, aged twenty years, nurse, referred by 
Dr. Francis Rose. Onset August 1, 1920, with headache and 
nausea. When examined one week later she presented no symptoms 
of involvement of the nervous system except partial ptosis of the 
right upper lid. She acted as if overstimulated mentally, had an 
abnormally slow pulse (47, normal pulse 80). Leukocytos, 8600. 
Spinal fluid under increased pressure with 3 to 5 cells per cm. 
This patient made an apparently rapid recovery and was up and 
about the hospital by the end of the month. She then had a relapse, 
developed marked headache, vertigo and optic neuritis, the latter 
persisting until the latter part of October. 


Case VII.—F. F., female, aged twenty years, referred by Dr. 
Brazeau. Onset about January 15, 1920, with headache, blurring 
of vision and marked inequality of pupils associated with what she 
described as a cold in her head. She promptly recovered except 
for intermittent headaches, which she believed due to eye-strain, 
and for which she consulted Dr. Brazeau in May. When examined 
May 27 the left pupil was widely dilated and reacted very sluggishly 
to light and accommodation. There was widening of the left 
palpebral fissure, slight weakness of the lower left face and the 
tongue protruded slightly to the left. She had some thickness at 
times in her speech. The following day she developed dizziness 
and pathological drowsiness, falling asleep in the theater. 


CasE VIII.—K. C., female, teacher, aged twenty-four years. 
Just before Christmas, 1918, she developed a condition diagnosed 
as tonsillitis. At this time she saw double. After three days the 
so-called tonsillitis and the diplopia disappeared and she resumed 
teaching. During the last week in January, 1919, she relapsed, 
and when examined February 7 had unequal pupils, weakness of 
the right external rectus, drooping of the right lid, smoothing out 
of the right face, general paresis of the extremities and back muscles 
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with double Babinski. Speech was almost indistinguishable. 
She was confused mentally. The spinal fluid gave 6 cells per em. 
and increased globulin. The leukocytes were 14,200. Later she 
made complete recovery and is now teaching. 

Other patients in the series had relapses, but the above are fairl) 
illustrative. 

Pathology. No unusual pathological findings were observed except 
in one instance, a case autopsied by Dr. Frederick Epplen. Besides 
the usual brain picture of encephalitis there was considerable 
exudate on the membranes over the vertex, involving both hemi- 
spheres. In an area more or less circumscribed by adhesions between 
the leptomeninges and the dura the meninges were putty-like in 
color and consistency, in striking contrast to the usual postmortem 
appearance. 

Diagnostic Difficulties. Being so far removed from the centers 
of scientific supremacy and intellectual infallibility the author 
unblushingly admits that in his study of encephalitis he has been 
frequently perplexed and has made mistakes. 

The first case of encephalitis that came to his attention was 
diagnosed as brain tumor and an unfavorable prognosis given; 
the patient, a child, thereupon made a prompt recovery, much to 
the author’s personal pleasure but professional chagrin. In another 
case presenting a hemiparesis and marked somnolence, without 
optic neuritis or any considerable headache, the diagnosis was in 
doubt until the autopsy, when a small glioma was found in the right 
frontal lobe. 

Another patient presented clinically a typical picture of epidemic 
encephalitis and for a time was so considered, but subsequentl) 
proved to be a case of veronal poisoning. The difficulty of dif- 
ferentiating between veronal poisoning and epidemic encephalitis, 
unless a history of the taking of the drug could be obtained, has been 
emphasized by other writers. 

Probably the greatest difficulty experienced was in differentiating 
between encephalitis of the apoplectiform type and true apoplexy, 
and between convulsive seizures due to encephalitis and those result- 
ing from other causes. At times it was only after repeated labora- 
tory examinations or watching the development and course of the 
condition that a positive diagnosis could be determined. 

Like Gwyn‘ the author would emphasize the value of the histor) 
of the onset and course of the disease as diagnostic helps. 

Treatment. ‘The author has nothing new to offer with regard to 
the treatment of epidemic encephalitis. 

When seen early the patient was kept absolutely in bed, even 
though the symptoms were slight. All visitors, excitement, loud 
noises and bright lights were avoided as far as possible. Spinal 

‘ The Epidemiology and Diagnosis of Encephalitis Lethargica, Canadian Med 
Assn. Jour., 1921, 40, 169. 
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punctures with withdrawal of 20 to 30 cc of fluid were used freely 
as a therapeutic measure and was frequently followed by marked 
amelioration of the symptoms. This procedure was especially 
valuable when the fluid was under increased pressure and the cell 
count high, as in the case cited with 250 to 300 cells per em. In 
not every case, unfortunately, were good results obtained by this 
method. 

Hexamethylamine was given routinely, but without benefit as far 
as could be determined. Opium, despite the caution of some writers, 
was used freely in the form of the deodorized tincture whenever 
there was marked mental restlessness or delirium. 

Luminal proved most efficient in controlling the severer forms of 
muscular excitation, being superior to hyoscine or to the combina- 
tion of hyoscine and morphine. 

In 2 instances the attending physician gave a full dose of 
arsphenamine intravenously. In 1 case of the paralysis agitans 
type the injection was given several weeks after the onset, and was 
said to have had a favorable influence on the disease. In the second 
case the arsphenamine was given in the early, acute stage of the 
infection, the case terminating fatally within forty-eight hours later. 

The author feels that there is no indication nor justification for 
the administration of arsenic preparations in epidemic encephalitis. 

Autoserotherapy, advocated by Brill, and injections of turpentine 
as used by Pic and Netter were not tried. 

Conclusions. Approximately one-fourth of the cases of epidemic 
encephalitis seen by the author terminated fatally. Of the remain- 
ing three-fourths, approximately 61 per cent were left with per- 
sistent or permanent sequele. 

Relapses were of frequent occurrence, bore no definite relation 
to the severity of the initial symptoms and could occur several 
months after apparent recovery. 

Prognosis could not be determined from the character and 
intensity of the initial symptoms, as a patient with mild symptoms 
at the onset could have a fatal relapse, and sometimes cases with 
severe and massive initial symptoms recovered. 

Epidemic encephalitis is not infrequently associated at the onset 
with symptoms of nasopharyngeal infection, but bears no direct 
relation to true influenza. 

Age bears a definite relation to mortality, children and young 
adults standing the infection much better than those of middle life 
or old age. 

Change in the abdominal reflexes is a frequent and important 
symptom in epidemic encephalitis, probably not hitherto suffi- 
ciently emphasized. 

Epileptiform attacks may occur as the sole manifestation of the 
infection. 

Rest, quiet and care in preventing too early activity on the part 
of the patient are essential in the treatment of epidemic encephalitis. 
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FEBRILE STAGES IN CHRONIC NEPHRITIS: THEIR SIGNIFI- 
CANCE AS OBSERVED BY FUNCTIONAL RENAL TESTS. 


By J. Oscar Rircney, M.D., 


RESIDENT PHYSICIAN, ROBERT W. LONG HOSPITAL, INDIANA UNIVERSITY SCHOOL 
OF MEDICINE. 


Bricut! in his early description of nephritis recognized the part 
acute diseases played in that disease and comments as follows: 
“A child or an adult if affected with scarlatina or some other 
acute disease ... awakens in the morning with his face swollen 
or his ankles puffy or his hands edematous.’ Other possible 
etiologic factors, as intemperance, suppressed catamenia and 
“exertion in childish plays,” were also considered in the same sen- 
tence. Since that time many other factors have been considered. 
Among these are the poisons, “auto” intoxication and endocrinop- 
athies. Some of these, or perhaps all, are known to cause nephritis 
sometimes, while others have not advanced out of the field of 
theoretic speculation. 

The problem concerning the etiology of chronic nephritis has 
stimulated work in many directions. The greatest amount of 
attention, however, has been given to infection as the etiologic 
factor. The approach to a solution of this seems to have been by 
different methods, the chief of which follow: 

1. From a clinical side, chronic nephritis was not infrequently 
seen to follow certain infections, a further discussion of which 
follows later. ‘Observers, however, have emphasized the fact that 
frequently even in the face of very marked acute and chronic 
infection no nephritis follows. 

2. With the discovery of the specific organisms causing the 
infectious diseases it was only natural that attempt be made to 
produce a chronic nephritis by experimental animal inoculation 
of these organisms. This has been done by various observers 
with not very conclusive results. Manneberg, Pernice and Scaglosi,’ 
Smith,? LeCount and Jackson,‘ Davis,‘ and others have contributed 
much in this field; Bloomfield,* has shown that the lesions in experi- 
mental animals were likely to be spontaneous lesions rather than 
experimental lesions. Numerous observers have commented upon 
the frequency of spontaneous renal lesions in animals. 

3. By urine and tissue cultures, and a comparison of these to the 
cultures from foci of infection, observers have tried to ascertain 
whether or not a relationship exists between them. Dick and Dick’ 
found a correspondence partial or complete between the organisms 
found in the focus and in the urine in about 66 per cent of cases and 
considered this a rather significant finding. Cabot and Crabtree,” 
in a most exhaustive review of the literature on urinary infections, 
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conclude that organisms may pass from the blood stream through 
the kidney into urine without a renal lesion being produced. 

4. A careful pathologic study of the kidneys during the various 
infections has also showed numerous changes which have had much 
weight in favor of infection. Ophuls,® using infection as a basis of 
glomerulonephritis, makes classification as acute, subacute and 
chronic. 

Although infection is recognized as very important in producing 
acute nephritis, it is much more difficult to be certain of its import- 
ance in chronic nephritis. Other agencies than infection, such as 
exposure, diet, etc., without doubt must exert considerable influence, 
but whether they are primary etiologic factors or only secondary 
instrumentalities in promoting a condition already established, 
remains a question. It has been difficult to produce experimentally 
in animals lesions similar to chronic nephritis in the human by a 
single injection of toxin or organism. Christian and O’Hare” have 
by this method studied very carefully the pathology and function 
of diséased kidneys. Dickson" by repeated injection of small 
doses of uranium nitrate, and Smith, injecting organisms under 
Ophuls’s direction, were able to produce a lesion experimentally not 
unlike that found in chronic nephritis of the human. 

The importance of tonsillitis in the production of acute nephritis 
was emphasized by Hill,’? who reports this to be the etiologic agent 
in 22 out of his series of 81 cases. This agent was considered 
important in 26 cases in which no definite agent could be cited. 

Syphilis as an etiologic agent of nephritis has been emphasized 
in the past few years. Stengel and Austin” reported a series of 8 of 
18 cases of nephritis which were unquestionably syphilitic. Thomp- 
son, however, in his observations feels that syphilis has been 
overemphasized. In this series of 159 cases, subsequently tabulated, 
syphilis was found to occur in only 9 cases. 

Thayer found nephritis to occur in a certain number of cases 
of malaria, and quotes Kelsch and Kiener as follows: “In ordinary 
malarial fevers the presence of albumin is not rare in paroxysms of 
certain intensity but is particularly common in relapses in old 
sufferers in whom the kidneys are already altered. The frequent 
remission with relation to evidence of renal irritation is made 
apparent.” 

Though there seems to be considerable diversity of opinion on the 
role of infection in causing nephritis, most observers recognize its 
importance as influencing the process in the kidney itself or as 
indirectly damaging the organ through the toxins liberated. 

In the present study, careful analysis of 159 cases of nephritis 
has been made under three classes. 

1. Acute nephritis, 24. 
2. Chronic parenchymatous nephritis, 25. 
3. Chronic interstitial nephritis, 110. 


‘ 
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Of the 24 cases of acute nephritis 8 attributed their trouble to an 
acute infection—2 to measles, 2 to diphtheria, 2 to tonsillitis and 1 
sach to pertussis and scarlet fever. Of the 24 cases, 22 manifested 
either a continuous or intermittent temperature elevation. (By 
fever, any temperature over 99.5° is understood.) Of the 25 cases 
classified as chronic parenchymatous nephritis, 16 were found to have 
fever. Of the 110 cases of chronic interstitial nephritis, 78 wereshown 
to have fever and 32 none. In view of the fact that even chronic 
suppurative lesions frequently fail to manifest themselves by 
temperature elevation these figures become very striking. Febrile 
changes are seen to be very common in this disease, though certainly 
in all cases they are not definitely proved to be due to infection. 
It does show sufficient toxemia of some sort to cause fever. 

In the 135 cases of chronic nephritis, 77 were found to have 
infected tonsils, 64 infected teeth, 7 syphilis, 36 some sort of chest 
infection, 65 colitis and constipation ; 64 of these had other coexisting 
diseases and 52 had associated cardiac disease; 89 showed 
hypertension. 

For lack of space complete tabulation of the cases is not given. 
The figures tell a story of many infections in these cases, and yet 
they do not tell all, for many individuals have not only one attack 
of a disease but many. In many the infection is a continuous 
process. 

For emphasis attention is called to such notoriously chronic 
infections as tonsillitis, infection about the teeth, colitis, arthrop- 
athies, nasal and ear infection, chest infection of various types 
and gall-bladder disease. Endocrinopathies were noted as co- 
existing in 12 cases. 

The question as to whether the febrile state is caused by a toxic 
condition due to depressed renal function or whether it is due to an 
infectious process, is as yet unanswered. Careful observations were 
made in 6 cases with febrile changes in an attempt to correlate 
clinical findings with the temperature curve. The renal irritation 
may be assumed to be manifested by urinary changes and its 
function was measured by the phthalein output, sodium chloride 
excretion, non-protein nitrogen retention (urea, creatinin) and 
Ambard’s coefficient and McLean’s index. 

Only enough of the histories and findings are given to convey an 
idea of the case. The annexed charts show graphically what 
happened throughout the course. 


Cask 9559.—M. L., aged forty-five years, admitted to R. W. L. 
Hospital May 3, 1920. Died in coma May 28, 1920. 

Complaint: Weakness, rapid heart and nervousness. Her 
father died at sixty-nine of dropsy. Anamnesis: Varicella, 
mumps, measles, good recovery. Frequent colds in childhood. 
Pneumonia at twenty-one, following birth of child.“ Rheumatism’ 
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in arms and shoulders. At twenty-five rheumatism right hip, 
followed shortly by swelling of right leg, then of face and hands. 
Edema general and extreme. At twenty-nine, third and last child, 
no complications. At thirty-two a severe illness started with a 
papule on the right forearm; this was followed by intense swelling 
of right arm with dark discoloration. Period of unconsciousness 
followed. Recovery. At thirty-seven, attacks of vomiting asso- 
ciated with sharp pain in gall-bladder region. Similar attacks over 
seven years of time. Diseased gall-bladder removed in July, 1918, 
appendix and thyroid cyst also removed. Acute otitis media five 
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Cuart I.—Case 9559. 


years ago which became chronic. Pus pockets found in teeth in 
1919. Chronic constipation and habitual eatharsis. Onset of 
present illness January, 1920; weakness, roaring in head, swollen 
painful right leg. In March took cold; was dyspneic at night. 
Fatigue extreme since then. 

Examination showed a patient with marked fundus changes; 
hypertension; blood pressure, 290-170; and with very apprehensive 
ideas of her future. Patient did not appear to be very sick. Ina 
few days fever developed with renal failure, convulsions and later 
coma and death. Laboratory findings at first were not especially 
alarming, but with the rise of fever and increase in symptoms 
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creatinin quickly rose to 4.11 mg. and urea to 145 mg. per 100 cc 
blood and at death to 14 mg. and 350 mg. respectively. Urine, 


Fig. 1.—Case 9559. Section showing kidney tissue: 50 mm. x 16 mm. In this 
are seen areas of fibrosis in glomeruli and interstitial tissues. The same is true in 
regard to bloodvessels. Toward the left side one sees considerable acute parenchy- 
matous change. 


; Fie. 2.—-Case 9559. An area in cortex showing fibrotic change. Note 


almost 
complete absence of tubules: 50 mm. x 8 mm. 
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which was clear, also became loaded with red cells, granular casts 
and albumin—in other words definite evidence of an acute process. 


Fic. 3.—Case 9559. Area of Fig. 1 under 50 mm. x 8mm., showing one glomeru- 
lus entirely fibrosed and another very markedly so with marked fibrotic changes 
about the glomeruli. Note absence of normal parenchymatous kidney tissue. 


Fic. 4.—Case 9559. An area showing very marked, cloudy swelling. Necrosis 
and destruction of tubular epithelium. A complete absence of anything with 
semblance of normal kidney tissue. The epithelium of tubules is markedly swollen, 
necrotic, hydropic and in places completely separated from basement membrane 
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At necropsy a marked acute nephritis was found superimposed 
on the contracted kidneys of a chronic diffuse nephritis. There was 
also a tendency to generalized fibrosis in other organs. Marked 
edema of right lung and passive congestion of left lung. Micro- 
scopic examination ofthe kidney corroborated the gross findings. 
(See photomicrographs.) No bacteria were ound in the kidney 
substance. 

To sum up, we may conclude that this case exemplifies an acute 
process in the kidney superimposed upon an old condition. The 
charts show very graphically the effect upon efficiency of kidney 
function by this disturbance. It is furthermore seen that this 
patient’s life is a history of repeated infections. Some of these 
were latent or more or less continuous in their action. It is also 
seen that the trouble usually started by some infectious process. 
The depressed renal function seems to follow a pretty sharp parallel 
to the rise in temperature. Autopsy showed no terminal infection, 
with possible exception of the kidney. 
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II.—Case 10954. 


Case 10954.—T. J. O., admitted January 24, 1921; died February 
18, 1921. Chronic nephritis with enlarged prostate. Complaint: 
painful and frequent micturition. Anamnesis: ‘Generally good 
health,” “grippe 1912.’’ Complicated by epididymitis. Few 
attacks of sore-throat throughout life. Occasional “rheumatism” 
in right shoulder or arm. Had two attacks of temporary paralysis. 
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Fell without losing consciousness, and with sharp pain in the 
extremities. Prostatic trouble dates back eight or ten years. 
In July, 1918, complete retention thirty hours. Hematuria and 


Fic. 5.—Case 10954. Showing extensive fibrosis and proliferation of interstitial 
tissue with area of round-celled infiltration. 50 mm. x 16 mm. 


Fia. 6.—Case 10954. 50 mm. x 8 mm. showing an area of the above. Fibrotic 
changes and infiltration are shown more plainly. 
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pyuria then noted. Came to hospital January, 1921, and after 
trip had complete retention. 


Kia. 7.—Case 10954. Showing acute changes in kidney. Note very marked 
coagulation necrosis and separation of epithelium: from basement membrane. Round- 
celled infiltration is here also noted. 50mm. x 8 mm. 


Fic. 8.—Case 10954. Section showing such marked changes as to make type of 
tissue almost unrecognizable. Note how markedly swollen and infiltrated the 
glomeruli are. 50mm, x 8 mm, 
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Examination: Fairly well preserved man of seventy-two with 
nervous, emotional character. Chronic rhinitis, teeth foul, carious 
and worn. Tenderness in kidney region. Epididymis enlarged. 
Definite though slight edema of subcutaneous tissue of legs. In a 
few days became listless and some vomiting occurred. Retinal 
changes seen, though not marked. As fever rose there was a lower- 
ing of phthalein output from 56 per cent on admission to 33 per cent 
and a rise in creatinin from 4 to 4.6 mg. and later 5.7 mg. and urea 
from 105 to 258 mg. Three hours previous to death the blood 
culture was thickly studded with colonies of hemolytic streptococci 
(pure culture). There was almost complete urinary suppression 
the last few days preceding death. 

Autopsy showed marked myocarditis, marked cystitis, moderate 
parenchymatous nephritis, purulent arthritis of left sternoclavicular 
costal joint. Microscopic examination of the kidney showed 
fibrotic areas or old lesions and areas of round-celled infiltration 
with acute parenchymatous changes. (See photomicrographs.) 

Whatever in this case was the original process in the kidney it is 
certain that the final process was an infectious one. ‘Two findings 
prove this: (1) A positive blood culture; (2) the known infection 
in the remaining part of the urinary tract. This case, clinical 
evidence confirmed by pathologic findings, shows very clearly the 
signs of depressed renal function, with rise in fever (in this case 
infectious). 


Case 9302.—G. B., aged forty-nine years, admitted March 2, 
1920. Discharged May 1, 1920. Diagnosis: Thrombosis cerebral 
artery. Colitis. Nephritis, chronic interstitial. Result: Greatly 
improved. Complaint: Diarrhea, facial paralysis, left hemiparesis 
and continuous headache. Anamnesis: Usual childhood diseases. 
Noother. Conjunctivitis five years ago. Teeth gave much trouble. 
Frequent tonsillitis in early life: Lymphadenitis cervicalis marked. 
Married at twenty; four pregnancies, three delivered prematurely. 
Onset one year ago; earache, facial paralysis next morning, left arm 
and leg weak and numb. 

Examination: Somewhat anemic, undernourished female, mouth 
drawn to right. ‘Teeth artificial, tonsils diseased, cervical adenitis, 
suppurative gland years ago. 

Evidence of colitis at times very marked. Urine during febrile 
stage showed erythrocytes, pus and epithelial cells, a cloud of 
albumin, and a phthalein output of 8 per cent in two hours, which 
gradually increased as fever subsided to 40 per cent, with a urine 
showing a trace of albumin, a few hyaline casts and a few pus cells. 

One of the most distressing symptoms of this patient was the 
colitis and the temperature seemed to fluctuate with its severity. 
Kidney function is also seen to be markedly depressed during the 
febrile change as shown by the phthalein output. Here again is a 
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definite acute process in the body profoundly affecting the kidney 
and associated with a febrile state and leukocytosis, with an accom- 
panying troublesome colitis. 


Apri 
[8] 910 1819 1 262728208081 1/2 10 


TEMPERATURE 
8 8 
RENAL FUNCTIONAL 


BLOOD 
CREATININE 


April May 
11 1218/14 18 19202122232 (252027282930 1 
al 
w 2 
30% 
> 101 4 
05 
cc 100 re 
103 
A 
Cuart III.—Case 9302. 
9 101112 115 1617 202 27/28 293081 113 80 
105 
0 
104 Zz 
60 
10315 
« oO ~ 
r 
99 
2. 10 
98 | | TEMP. 


Cuart IV.—Case 11185. 


Case 11185.—W.S., male, admitted March 9, 1921. Discharged 
April 2, 1921. This case is similar in many respects to the previous 
one and shows identically the same process, 7. e., marked depression 
of renal function during the febrile reaction of a mild pharyngitis. 

Diagnosis : arterial sclerosis, cerebral hemorrhage (old). Anamnesis: 
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At seventeen or eighteen had a fever; does not know its nature. 
Scarlatina at twenty. Occasional nycturia. Alcohol used in 
moderate amounts. Had “stroke’’ last June, condition cleared 
until he was almost good as normal. 

Examination: Man of average build and fairly well nourished, 
very emotional, teeth very bad, tonsils diseased. Blood-pressure, 
215; diastolic, 125. No edema. Fundus oculi changes. Note on 
chart the fall in phthalein excretion with rise in fever. 


Case 8594.—H. G., admitted September 7, 1919. Discharged 
May 16, 1920. Chronic parenchymatous nephritis. Case of 
nephritis due to streptococcic sore-throat of about two weeks. 
Negative findings until sore-throat. Arose one morning with face, 
feet and hands swollen, abdomen distended. (See chart for changes 
in urinary findings, function and fever.) Urine showed pure culture 
streptococcus; one year later a pure culture of tetragenus. Blood 
culture normal. It is noted in this case that urinary changes with 
fever are quite marked, whereas function is not much influenced. 
This case shows a febrile condition more or less marked throughout 
the entire course. 


Case 9745.—I. G., aged thirty-seven years, male. Admitted 
June 15, 1920. Discharged September 16, 1920. Diagnosis: 
chronic nephritis, alveolar abscess. Anamnesis: A man with 
very healthy infancy and childhood. In 1917 had a trivial indis- 
position following overwork in a harvest field. The illness of a few 
days consisted of slight diarrhea and vomiting. A similar attack 
the following summer. Frequency of micturition for the past three 
or four years. Attack of severe colic six years ago. Onset six 
weeks ago. Family first noted puffiness of eyes and face; edema 
of hands and feet then followed in a few days. Hematuria on one 
occasion. 

Examination: Generalized edema; anemia; patient alert. 
Mild retinal changes. Teeth in bad condition; gums swollen; 
tonsils buried and exude pus on pressure. (See chart and note the 
improvement in general function as the temperature elevation 
subsides. Note also how it is lowered on July 16 as the temperature 
rises.) This chart is inserted to show the general trend toward 
improvement, with a tendency for the fever to subside. 

Following a tonsillectomy there was lowered phthalein excretion, 
an increase in edema and most marked urinary changes. 


General Discussion. In a very complete and detailed observation 
of ten nephritics covering several months, Emerson" found that in 
many chronic cases of nephritis an acute process is in progress, 
variations of which were shown by increase in albumin per cent and 
slight rises in temperature. Though as found clinically by Emerson!’ 
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that casts are no criterion as to the amount of damage that has been 
done to the kidney and later emphasized by MacNider'® in his 
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experimental work on dogs, yet their presence and variations can be 
taken as evidence of the severity of a present irritative process. 
These observations have been confirmed in this work. Various 
investigations have been conducted with attempt to measure renal 
function during fever or acute infectious diseases. Schlayer,' 
in 1912, mentioned fever as an extrarenal factor, capable of altering 
renal function. Lewis*® quotes Ambard and Hallion (1912) as 
stating that urea excretion was depressed by lowering the tempera- 
ture of curarized dogs. In his own observations during acute 
fevers, as typhoid and pneumonia, he concludes that in general there 
is a normal or somewhat low concentration of urea in the blood, a 
high rate of urea excretion, a variable concentration of urea in the 
urine and a high phthalein output. He furthermore concludes that 
there is no constant relationship between the presence or absence 
of albuminuria and cylindruria and the level of Ambard’s coefficient. 
The latter was found to be lowered in fevers. Thayer and Snowden”! 
noted in a few cases of pneumonia that the phthalein excretion was 
depressed. The pathologic picture in these cases was described as 
cloudy swelling, with granular degeneration of epithelium, engorge- 
ment of capillaries and the escape of a few red cells into the glomeru- 
lar spaces or tubules. Five of 15 cases convalescing from acute 
fevers were found by Bookman” to have phthalein output below 
40 per cent, the lowest being 27 per cent, and 1 to have fixed 
specific gravity. 

In a series of acute infectious diseases, among which were pneu- 
monia Types I and II, typhoid, articular rheumatism, and a mis- 
cellaneous group, Frothingham* in measuring function by phthalein 
excretion, blood-urea nitrogen and index of urea elimination con- 
cludes that these tests failed to show any consistent evidence of 
impaired renal function during the course and convaleseence of 
acute infections in which ordinary urinary examinations revealed 
no evidence of nephritis. He found, however, a few with slightly 
reduced phthalein excretion. No nephritics were used. Schwartz 
and McGill report some cases with acute fevers (pneumonia) as 
showing urea retention but draw no distinctions between nephritics 
and non-nephritics. Two cases convalescent from pneumonia 
were recorded by Longcope and Peters® as having depressed renal 
function (26 per cent). 

It would seem from these reports that occasionally a case of acute 
infectious disease may show depression of renal function, though 
there is certainly nothing suggestive of a consistent tendency to do 
so. Some of the figures even suggest an increase in function. The 
infections studied were also self-limited, with a tendency to com- 
plete recovery. 

Our work is concerned with renal function of nephritics with fever. 
The observations of urinary changes during these processes agree 
with those of Emerson. 
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Some of our cases, Nos. 9559 and 10954 and 9302, could be thought 
of as having sufficient renal tissue to carry on proper function until 
a superimposed acute process ensued, at which time the function was 
much reduced. This clinically seems to be the case. If we take 
fever as evidence of infection there is undoubtedly such a process 
present in these cases, for in all the febrile condition was at times 
quite marked and associated in 4 cases with definite foci of infection. 
Clinical findings show there was an irritative process in the kidney 
during the febrile period over and above that in the afebrile period, 
and in 2 cases this was seen to be a progressive process, parallel to 
progressive temperature elevation. Toward the close the urea 
and creatinin values mounted very rapidly. The symptoms, if 
possible to chart, would show a curve in every detail parallel to 
these curves. 

Whatever the toxic condition underlying the febrile change, there 
is positive evidence that the kidney was very much intoxicated by it. 
It is thus seen that in 4 of the cases, where infection was at least one 
agent in action, the kidney activity was very markedly depressed. 
An acute element was present in the other 2 cases, the cause of which 
was not definite. Whether it is toxins liberated by the infection 
or the infection itself reaching the kidney which causes the damage 
is not very definitely known. Perhaps it is both. Ophuls regards 
the nephritis as due to an infection, there being a bacteriolysis as 
the organisms reach the kidney. Toxins, of which diphtheria 
toxin is a good example, are known to cause nephritis. 

In one of the cases (No. 9745) also it is seen what a marked 
harmful influence tonsillectomy had, and yet the operation was done 
under the most ideal circumstances for that case. Other factors, 
as alcoholism, dietary changes, exposures, etc., have been shown to 
influence the course of a case of chronic nephritis in an unfavorable 
manner. ‘This review suggests that infection is frequently a cause of 
nephritis; the cases herein detailed show that an infection may add 
an acute process toa chronic one already existing. Therefore infec- 
tion, no matter how trivial, must be considered as a very grave men- 
ace toa chronic nephritis. ‘This study would seem to justify the 
following conclusions: 

Conclusions. |. Many observers have noted the seeming part 
infection plays in the etiology of nephritis. Our observations show 
that during febrile elevations, either due to infection or some other 
agent, there is a noticeable and oftentimes measurable depression 
in renal function. 

2. A great majority of all cases of chronic nephritis manifest 
temperature elevations at times throughout the course. (Acute 
stages.) 

3. In chronic nephritis, as Emerson pointed out in his exhaustive 
work on Metabolism in Nephritics, fever with an associated increase 
in albuminuria shows an added acute process. 
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4. While function is not consistently depressed in acute infectious 
fever, as shown by Frothingham, Lewis and others, it is found to be 
so during febrile reactions in cases of chronic nephritis. 

5. In chronic nephritis, as shown by fever with simultaneous 
untoward clinical symptoms and functional impairment as measured 
by phthalein excretion, urea and creatinin retention and signs of 
renal irritation as determined by albuminuria and sediment increase, 
there are superimposed acute processes. 

6. The clinical findings of these 6 cases, checked in 2 cases with 
autopsy findings, would suggest that the course of chronic nephritis 
is determined by these added acute processes and that the prognosis 
depends in large measure upon their cessation or continuation. 


Nore.—This work was done at the Robert W. Long Hospital 
in the Department of Internal Medicine, at the suggestion of Dr. 
Charles P. Emerson, and to him the author is truly grateful for his 
helpful criticisms and suggestions. 
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BRACHIAL MONOPLEGIA DUE TO THROMBOSIS OF THE 
SUBCLAVIAN VEIN. 


By GreorcE WI:son, M.D., 


PHILADELPHIA. 


(From the Philadelphia General Hospital and the Neurological Department of the 
Medical School of the University of Pennsylvania.) 


PHLEBITIS involving the large veins draining the upper extremity 
is rare. The text-books on medicine and surgery make little or no 
reference to involvement of the large veins of the arms, and little 
can be found in the literature about such a condition. As a cause 
of brachial monoplegia I can find no similar case on record. Marcel 
Gaugard, of Chateaureux, France, cited two examples of subclavian 
thrombosis occurring in syphilitics. Haward in his monograph 
on phlebitis refers to Paget’s report of two cases of subclavian 
phlebitis, one of which improved on mercury. Museher reported 
a case of thrombosis of the brachial vein in a man, aged fifty-eight 
years, who had had syphilis. Briggs has recorded a case of throm- 
bosis of the axillary vein in a man aged twenty-two years. In 
none of the above cases was mention made of a brachial paralysis 
secondary to the affection of the vein. Of forty-one cases of 
phlebitis occurring in typhoid fever only one affected the upper 
extremity (Osler and McCrae). 

Because of the relative infrequency of brachial monoplegia due 
to subclavian phlebitis, and because of the rarity of subclavian 
phlebitis itself, I present the following cases: 


CasE I.—A negro, aged twenty-five years, was admitted to the 
neurological service of the Hospital of the University of Penn- 
sylvania on April 13, 1920. His chief complaint was swelling 
and paralysis of the right upper extremity. He had been well 
until the day before admission, when he took a nap on a pile of coal 
ashes still a little warm. He awoke three hours later because of 
numbness in the right arm, and he observed that the entire extremity 
was swollen, and that on the extensor surface of the forearm there 
were several blisters. There was no headache and no difficulty in 
talking or swallowing. There was no pain. 

His family and personal history were unimportant, except that 
a brother died of pulmonary tuberculosis. The patient denied 
venereal disease. 

Physical Examination. The eyes, ears and cranial nerves were 
normal, although one examiner reported a weakness of the lower 
half of the right side of the face, and because of this finding, in 
addition to the paralysis of the arm, a cerebral, cortical lesion was 
considered. The posterior cervical glands were slightly enlarged. 
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The lungs presented the signs of an acute bronchitis, and in addition 
those of infiltration of the right upper lobe. The heart was normal. 
The right upper extremity was greatly swollen from the fingers to 
the shoulder, and the swelling was doughy and pitted on pressure. 
On the extensor surface of the forearm several large blebs were 
seen. The radial and brachial pulses could not be felt. The ten- 
don reflexes were absent and the extremity was completely paralyzed. 
Pain, touch and temperature sensations were distinctly impaired 
up to the shoulder. The other extremities were normal in every 
respect. 

The sputum was repeatedly examined for tubercle bacilli and 
was negative. A guinea-pig injected with the centrifuged sediment 
of the sputum died with tuberculosis three weeks after the patient. 
The blood showed a mild secondary anemia with the white cells 
continually below 10,000. The blood culture was sterile and the 
Wassermann reaction was delayed negative. The urine was nega- 
tive until shortly before the patient’s death, when albumin and 
casts were present. The temperature ranged from 99° to 104°. 

The patient recovered considerable power below the elbow, but 
practically none above that point. The edema disappeared to a 
large degree and the radial pulse returned as the swelling sub- 
sided. Dr. Grier Miller noted atrophy of the supra- and infra- 
spinatus, the deltoid and the biceps muscles on May 18. The man 
was transferred to the medical service, where death resulted on 
June 6, 1920. 

The diagnosis made in the case was brachial palsy due to the 
pressure of a thrombosed subclavian vein. The lung condition 
was considered to be tuberculous. The autopsy revealed miliary 
tuberculosis with caseation of the mediastinal, cervical and retro- 
peritoneal lymph nodes. It was indeed unfortunate that the sub- 
clavian vein was not dissected out. 


CasE II.—A negro, aged twenty-two years, single and a lead 
worker. The patient was admitted to the surgical wards of the 
Philadelphia General Hospital with a suspected lead palsy and was 
transferred to the service of Dr. Spiller on September 23, 1920. He 
gave the following history, which is supplemented through the 
kindness of Dr. William Bailey, resident superintendent of the 
receiving hospital of the city of Detroit. The patient had had three 
previous admissions to the Philadelphia General Hospital; the com- 
plaints, seriatim, were secondary syphilis, bubo and tertiary syphilis. 
He had worked in lead for some time but gave up that occupation 
because of symptoms suggestive of lead-poisoning. On July 31, 
1920, he was in Detroit and went to bed feeling well. He awoke 
the following morning and found that he was lying on his left 
arm and that the entire left upper extremity was paralyzed and 
intensely swollen. He had no pain during the first twenty-four 
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hours, but suffered much after that. He went to the receiving 
hospital in Detroit, where about thirty incisions were made in the 
affected extremity, with the discharge of considerable serum and 
with a subsidence of the swelling. He remained in the Detroit 
Hospital six weeks. 

Physical Examination. The patient was of a low mental type. 
The eyes, ears, cranial nerves, lungs, heart and abdomen were 
normal. The left upper extremity was completely paralyzed with 
loss of the deep reflexes and great impairment of all forms of sen- 
sation from the elbow down. The swelling had entirely subsided 
on admission to the Philadelphia General Hospital. The muscles of 
the left hand and forearm showed considerable atrophy. The blood 
examination revealed a mild secondary anemia with granular 
degeneration of the red cells. The blood Wassermann and the 
spinal fluid were negative. 

At the time of this report a marked improvement had taken 
place in the patient’s condition. Sensation and motion were 
recovering in the extremity. The treatment consisted of anti- 
syphilitic remedies, massage and galvanism. The early incisions 
in Detroit with prompt reduction in the swelling undoubtedly started 
the man on the road to recovery, which should be complete. 


The diagnosis made in Case II was brachial palsy due to throm- 
bosis of the subclavian vein, the etiologic factor being syphilis, 
whereas in the first case it was tuberculosis. 

An interesting question in regard to diagnosis arose in Case I. 
Two excellent clinicians had, after a careful examination, con- 
sidered strongly the possibility of a cortical monoplegia, with 
vasomotor paralysis as the cause of the edema. A slight apparent 
weakness of the lower half of the face on the same side strengthened 
this viewpoint, although the entire absence of speech disturbance 
and of paralysis of the tongue on the side opposite to the supposed 
lesion militated against the diagnosis of a cortical lesion. The 
confusion of such widely separated lesions as phlebitis of the sub- 
clavian vein on the right side and a cortical lesion involving the 
lower part of the motor area on the left side of the brain may appear 
to some impossible; but in a case recently under my observation, 
and which I will report in detail at some future date, the diagnosis 
of phlebitis was made by some in a case of cortical monoplegia 
with marked edema in the paralyzed extremity. 

The question of the etiology in cases of thrombosis of the large 
veins draining the upper extremities naturally arises. Tuberculosis 
is evidently an extremely uncommon cause, whereas syphilis is 
probably the common cause. Dr. Turnbull, superintendent of the 
State Sanitarium for Tuberculosis at Cresson, has told me in 
a personal communication that he has no record of subclavian 
phlebitis occurring in the course of pulmonary tuberculosis. In 
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the first of my cases tuberculosis was the factor, whereas in the 
second case syphilis was the cause. Dr. Lockwood, of Detroit, 
who saw the second case soon after the onset, was also inclined to 
believe that syphilis was the etiologic factor in that case despite a 
persistently negative Wassermann. The records of the Phila- 
delphia General Hospital show that Case II had made many visits 
to the venereal service of that hospital and that he had had syphilis. 
From a review of the cases of axillary and subclavian thrombosis 
reported in the literature it would certainly appear that syphilis 
is usually the cause of such a condition. 

The production of a complete brachial paralysis in phlebitis in 
the cases here reported is worthy of note. The brachial plexus 
lies very close to the subclavian vein, being separated from it by 
the subclavian artery. The complete brachial palsy was due in 
all probability to the pressure of the thrombosed vein upon the 
brachial plexus. 

I am indebted to Dr. William G. Spiller for the privilege of 
reporting these cases. 


REVIEWS. 


INDIVIDUAL Gymnastics: a Handbook of Corrective and Remedial 
Gymnastics. By Lituian Curtis Drew, Director of Depart- 
ment of Corrective Gymnastics, Y. W. C. A., New York. Pp. 
222; 100 illustrations. Philadelphia: Lea & Febiger, 1922. 


Tus book deals with the normal and abnormal postures of the 
body, and with the gymnastic measures which may be applied for 
the correction of diseased conditions. It can be highly recom- 


mended. P. F. W. 


A TEextT-BooK OF OpsTETRICAL NURSING. By ALICE WELD TALLANT, 
A.B., M.D., Professor of Obstetrics, Woman’s Medical College 
of Pennsylvania. Pp. 276; 116 illustrations. Philadelphia: 
Lea & Febiger, 1922. 


Dr. TALLANT offers a very complete and concise text-book on this 
important subject. The fundamentals of obstetrics are presented 
in a logical arrangement, together with constant suggestions as to 
the practical aspect of the subject, which combine to make the book 
one which may be highly recommended. PP Wes 


PRACTICE OF MepicinE. A Manual for Students and Practitioners. 
By HuGues Dayton, M.D., New York. Fourth revised edition. 
Philadelphia and New York: Lea & Febiger, 1921. 


Tuis is a small ‘Epitome of Practice’ for quick reference by 
“physicians” and “students.” It seems to be as accurate and 
complete as such a volume can be. Being an epitome, it would 
be unfair to make any adverse criticisms, inasmuch as these would 
largely concern themselves with omissions and the exclusion of 
newer medical ideas. Of course, it is always a debatable matter 
as to whether or not compends justify their existence. For students 
they would seem to have a field of usefulness when medical courses 
require so much to be learned. For a physician, however, it would 
seem that he could refer just as quickly to a more complete and 
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exhaustive work and thereby obtain information of a more reliable 
and satisfactory character. Of this type of work it would seem that 
this volume is the equal of, in some respects superior to, others we 
have seen. In the present edition most of the revisions have been 
made in the section dealing with infectious diseases and functional 
affections of the heart. 


OUTLINES FOR CASE TAKING AND Routine WARD AND LABORATORY 
WorK AS USED IN THE MEDICAL CLINIC OF THE WASHINGTON 
University. By GrorGeE Dock, A.M., M.D., Se.D., Professor 
of Medicine, Washington University, St. Louis, Mo. Third 
edition revised. Ann Arbor, Michigan: George Wahr. 


Tuts is a very good outline guide for students beginning their 
practical work in medical wards. The beginner will find it an 
excellent skeleton to follow in history taking, in making physical 
examinations and in doing laboratory work on cases assigned for 
study. 

We believe that it is a more practical thing in history taking 
to follow the chief complaint with the history of the present dis- 
ease, instead of leaving this to the last. Patients prefer to begin 
with their present complaints, and then later on readily tell of their 
family, previous medical and social histories. The present edition 
has been increased in its size. T. G. S. 


THe Eriotogy anp ParnoLtocy or Typnus. Being the Main 
Report of the Typhus Research Commission of the League of 
Red Cross Societies to Poland. By S. Burr Wotsacn, Joun 
L. Topp, and Francis W. Paurrey. Pp. 222; 47 full-page 
illustrations. Cambridge, Mass.: Harvard University Press, 1922. 


Tuis report presents in full the findings of the Typhus Research 
Commission of the League of Red Cross Societies to Poland. The 
work was conducted at the St. Stanislaus Hospital, Warsaw, from 
March through July 1920. The report is based upon 181 cases 
of typhus, selected for the special wards of the commission, from 
the general admissions to the hospital, during this period when epi- 
demic typhus prevailed in Warsaw. The work was directed chiefly 
toward determining the nature of the specific cause and the minute 
histopathology of typhus. Especially convincing is the experi- 
mental evidence obtained from louse-feeding experiments and by 
animal inoculations, in establishing the identity of the virus of 
typhus and Rickettsia prowazeki. 

The extensive and painstaking histopathological study of the 
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lesions of typhus in man and in the experimental animals, will 
remain a classic, and its presentation marks the beginning of a 
real understanding of the pathological processes concerned in this 
disease. Extensive cultural and serological studies were not 
undertaken. Thirteen unsuccessful attempts to demonstrate the 
Plotz bacillus are recorded, and the diagnostic value of the Weil- 
Felix reaction was confirmed in 83 patients with typhus. Valuable 
clinical observations were made. A historical review and a sum- 
mary of the present knowledge of Rickettsia are included. Especi- 
ally valuable are the 39 full-page plates presenting 89 photomicro- 
graphs or drawings (some in color) illustrating the various devel- 
opmental phases of Rickettsia prowazeki in the tissues, and the 
different stages in the development of the micropathological lesions 
caused by this organism. 

The chapter on technic and the carefully planned controls in 
the experimental work would immediately win one’s confidence 
in the reported findings, were objective demonstration and a pre- 
vious knowledge of the scientific accuracy of the observers lacking. 
Some might contend that stains, other than the Romanowsky, 
would have been more valuable for histologic detail. The general 
plan of the work and the minute attention to details of technic 
may be, indeed, very profitably perused by scientific workers 
regardless of their fields of particular interest. 

One is pleased to note that the report is dedicated to the cherished 
memories of seven pioneer scientists in the study of typhus—martyrs 
in the service of humanity—who died of this dread disease during 
the course of their studies. 

This report and that of the American Red Cross Sanitary Com- 
mission to Serbia (Reviewed in Am. Jour. Mep. Sc., 1921, 162, 
441), together represent a very complete presentation of the present 
knowledge of typhus. J.C.S. 


An Inrropuction To THE History or Mepicine. With Medical 
Chronology, Suggestions for Study and Bibliographic Data. 
By Frevping H. Garrison, A.B., M.D., Lieutenant-colonel, 
Medical Corps, U.S. Army, Surgeon-General’s Office, Washing- 
ton, D.C. Third edition, revised and enlarged. Philadelphia 
and London: W. B. Saunders Company, 1921. 


Tuts well-known work is appearing in its third edition. It is 
a rather unusual event in the writing of books, for generally histories 
when once written remain unchanged by their authors and experience 
no revisions. Many phases of medical history are, however, still 
in the research stage and of course modern medicine is in the making. 
These facts have made it possible for Colonel Garrison to include 
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in the present edition much that has been recently learned of 
medieval and ancient history, as well as the developments during 
the recent war. New lines on the doctrine of the origin and trans- 
mission of ethnic culture has been added. New matter has been 
included on Chinese medicine; on the history of pediatrics; den- 
tistry; public hygiene; military medicine and medieval lexicog- 
raphy; on the earlier nuclei of medical education in the United 
States; on recent Japanese, Spanish and Latin-American medicine, 
and on the work of the medical departments of armies in the 
European War. New biographical sketches have been added 
with portraits of Symphorien Champier, Villemin, Gurlt, Littre, 
Salkowski, Osler, Max Neuberger and others. The biliographies 
at the end of the volume have been enlarged and improved; and 
the author’s index has been made more complete and exhaustive. 
It is remarkable that so much has been included in a volume of 
such size. The whole history of medicine is briefly and clearly 
stated. It is intended that this book serve as a stimulus and a 
guide for further study in this most fascinating field. History 
makes all things more interesting and worthwhile. The man with 
historical information concerning his profession and its members 
must be a much better man for it. He must be a better doctor, 
because he has something to stimulate him, something to make 
his work doubly valuable. For doctors without hobbies, it would 
seem that medical history or some phase of it would serve quite 
well to supply such a need. Garrison’s History of Medicine would 
seem to be a good book to begin with for a broad general idea of 
what medicine has heen from primitive times to this day. 


PSYCHOANALYSIS; ITS THEORIES AND PRACTICAL APPLICATION. 
By A. A. Britt, Ph.B., M.D. Pp. 468. Philadelphia: W. B. 


Saunders Company, 1922. 


Tus is the third edition, the first having appeared in 1912 and 
the second in 1914. Reviews of the previous editions have appeared 
in the JourNAL. This work was one of the first on psychoanalysis 
and was received by the medical public with mingled emotions. 
Since 1912, a period of ten years, according to the author, “ psycho- 
analysis has made unprecedented progress both as a therapeutic 
agent and as an expounder and interpreter of subjects and phe- 
nomena which are not strictly medical.” He further states that 
“as a result of war experience psychoanalysis has gained man) 
new adherents among physicians who were hitherto unacquainted 
with it.’ In the second edition two chapters were added, con- 
sisting of the insertion of analysis of dreams, and in the present 
edition further clarifying cases are given, especially in regard to 
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some of the specific sexual phenomena, such as masturbation and 
homosexuality. A new chapter is added on paraphrenia. Not 
everyone is likely to agree with the author’s conception of the 
successful progress of psychoanalysis; that it has grown in certain 
quarters, there is not any question. Almost in any city street 
signs are to be found which read: “ Mr ” and underneath the 
caption, “Psychoanalyst.” Readers of the JouRNAL are familiar 
with the number of reviews of books which have appeared on this 
subject. Many of these have been written by doctors of philosophy 
und not by medical men. In other words, the psychoanalyst has 
graduated from the medical into the lay field and it has become a 
matter of making money and charlatanism. The reviewer does 
not mean to imply that the medical men who practice psycho- 
unalysis are charlatans, for without doubt psychoanalysis has 
many sincere students and advocates. In others, however, there 
is no question about this, for how can men treat the mind with- 
out knowing something of the body? In a period of ten years 
since the first edition of this book, psychoanalysis has not proved 
its case. Contrary to the view of the author, war experience has 
very definitely shown that psychoanalysis was unnecessary in the 
cure of the psychoneurotic. Psychoanalysis is on the defensive 
and is no longer in fashion excepting in some quarters and among 
certain sets of women and men who regard their journey through 
life incomplete without being “psyched.’’ The present tendency 
is to focal infection and endocrinology. At the present time it is 
difficult to forecast what the next style will be. Psychoanalysis 
has, however, taught something. It has demonstrated a method of 
investigation to a great many who have not thought about it in 
that light, and there is no doubt that Freud has contributed a great 
deal to the philosophy of thought. If an experience of ten years 
is worth anything it has proved that a psychoneurotic patient 
cannot be cured purely by psychoanalysis. He can be helped 
but not cured. He needs something else, and that “something 
else” is common-sense application which only an experienced medical 
man has. 


Mepicat Execrriciry ror Stupents. By A. R. I. Browne, 
Member of the Chartered Society of Massage and Medical 
Gymnastics; Teacher of Medical Electricity at the Western 
Infirmary, Glasgow. Pp. 231; 82 illustrations. London: 
Henry Frowde, Hodder and Stoughton, The Lancet Building, 
1 and 2 Bedford Street, Strand, W. C., 2. 


Tuts elementary text-book on medical electricity is somewhat 
of the nature of a compend and was written for students of massage 
and medical gymnastics. It conforms to the course of study out- 
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lined in the school where the author teaches and is divided into 
three parts, namely: (1) Electricity and Magnetism; (2) Medical 
Apparatus; and, (3) Electrical Treatment. In the first and second 
parts are discussed the principles of electricity and a brief and 
clear description given of the construction of apparatus used in 
electrotherapeutic work. The third part deals with the manner 
of application of the various currents, indications for their use 
and the effects produced. The author bears in mind the purpose 
of the book. He makes no attempt to delve deeply into theory, 
but keeps well within the scope of the understanding of the student 
and technician, giving them a good ‘working knowledge that will 
enable them to carry out intelligently the course of treatment 
outlined by the physician who is a specialist in electro-therapeutics. 


J. D. Z. 


KvoLutTion, GENETICS AND Evuaenics. By H. H. Newman, 
Professor of Zoélogy in the University of Chicago. Pp. 523; 
101 figures. Chicago: The University of Chicago Press, 1921. 


Tuts is a book on evolutionary biology, in which the subject is 
presented mainly by means of selections from the books and articles 
of the original writers. This method of compilation is ver 
successful and serves several purposes. By it the student not 
only gains the information, but he feels the personalities of the 
various writers, and in many cases will be impelled to read further 
and to continue his interest along these lines. ‘That these subjects, 
especially that of eugenics, are becoming more and more important 
at the present stage of the world’s history, is being generally recog- 
nized. The book is arranged in five parts. The first is historical, 
giving theories of evolution from the Greeks to modern times. 
Evidences of organic evolution, in part two, are presented from 
the usual points of view, including paleontology, embryology 
and geographic distribution. Part three: The causal factors of 
organic evolution—is mainly taken up with the Darwinian theor) 
of natural selections, both as Darwin presented it and as present- 
day scientists view it. A chapter on Professor H. F. Osborn’s 
new tetrakinetic theory of evolution will interest modern physiologic 
philosophers. In the last two parts we have the results of the 
twentieth century attempts to formulate the problems of Genetics 
and Eugenics. Some of the authors quoted are: Conklin, Arthur 
Thompson, Guyer and Castle. Among the topics treated are: 
Cellular Basis of Heredity; Mendel’s Laws; Are Acquired Charac- 
ters Hereditary? Sex Determination; Human Conservation. ‘The 
book is the result of sixteen years’ experience in conducting courses 
in these subjects, and makes available the views of many writers 
within small compass. W. H. F. A. 
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Musculature of Finer Divisions of Bronchial Tree and its Relations 
to Certain Pathological Conditions.— MILier (Am. Rer. Tubere., 1921, 5, 
689) discusses the musculature of the finer divisions of the bronchial 
tree and its relation to certain pathological conditions. He studied 
the lungs of the guinea-pig, cat, dog and man. Because of the large 
amount of pigmentation present in the human lung he transferred his 
study to the lungs of dogs. Numerous comparative studies have 
shown that there is practically no difference in the arrangement of the 
muscles of the two lungs. The author studied the musculature of the 
non-cartilaginous bronchioli and their various divisions. When the 
subdivision of the bronchiolus is reached its character changes. Up 
to this point its walls have been intact, but now alveoli push their way 
between the muscle bands which form a sphincter about their openings 
into the bronchiolus and give the bronchiolus a nodular appearance. 
To this nodular or alveolar area is given the name bronchiolus respirato- 
rius; that is, a bronchiolus which takes part in the act of respiration 
That portion of the bronchial tree situated distally to the bronchiolus 
respiratorius is known as the ductulus alveolaris and is-the last division 
of the bronchial tree. Each ductulus alveolaris and the air-spaces into 
which it breaks up constitute the anatomical unit of the lung. The 
bronchial musculature is not arranged in the form of distinct bands 
which encircle the bronchi and bronchioli, neither is it in the form of a 
continuous sheet, but it is in the form of a network. This network is 
made up of triangularly arranged bands, and in this way the greatest 
amount of strength is provided and at the same time the greatest amount 
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of contraction and extension of the bronchioli is permitted. At the 
junction of the subdivisions and the bronchiolus the bands of muscle 
form a sphincter about the openings; this is also true at the distal end of 
the ductuli alveolares about the openings leading into the air-spaces. 
In the opinion of the author these sphincters play an important role in 
asthma. In normal respiration the opening is of such a size that air 
passes in and out unimpeded. When the muscles contract, however, 
the size of the opening is much reduced. Owing to the larger amount 
of residual air which accumulates and to the greater strength of the 
muscles of inspiration, the normal elasticity of the lung is overcome and 
the air-spaces become greatly dilated. In all probability there is also 
a tonic contraction of the muscles in the walls of the bronchioli res pira- 
torii and the ductuli alveolares which causes a reduction of their lumina. 
With the relaxation of the contracted muscle there is a general dilatation 
and the air again flows out freely, relieving the attack almost instantly. 
The author has shown quite conclusively by serial sections of the 
anatomical lung unit, that no muscle is present in the walls of the air 
cells. Confusion in other investigations has apparently resulted from 
faulty technic in cutting the sections of the tissue. After a careful 
study of the action of the muscle bands both during expiration and 
inspiration, Miller concludes that the action of the musculature in 
expiration is not passive but active and, further, that the action in regu- 
lating the tension of the air within the air-sacs deserves much more 
attention than physiologists have given it. 

Pancreatic Extracts in the Treatment of Diabetes Mellitus.—I’. G. 
Buntine, C. H. Best, J. B. Coture, W. R. CaAmpBey and A. A. 
FLETCHER (The Canadian Med. Assn. Jour., 1922, 12, 141). The two 
first-named authors attempted to demonstrate in pancreatic extracts 
the presence of an internal secretion acting upon carbohydrate metab- 
olism by first eliminating the digestive enzymes in such‘extracts. In 
the first experiments, this was done by taking advantage of the fact 
that the acinous tissue degenerates in seven to ten weeks after ligation 
of the pancreatic ducts, leaving the islands of Langerhans. Extracts 
made with ice-cold Ringer’s solution of degenerated pancreatic tissue 
removed ten weeks after ligation of the ducts, when injected into 
diabetic dogs, invariably caused a marked reduction in blood sugar and 
in the amount of sugar excreted in the urine. The active principle of 
the extract was destroyed by boiling in neutral or acid solution or by 
incubating for two hours at body temperature with pancreatic juice 
Later, a highly potent and readily procurable preparation was obtained 
by extracting the pancreas of fetal calves (of less than five months’ 
development) which did not contain proteolytic enzymes. A method 
was finally evolved by which an active extract, which would retain its 
potency for at least one month, could be obtained from normal adult 
ox pancreas. Daily injections of such extracts prolonged life of a 
completely diabetic dog to seventy days, at the end of which time the 
animal was chloroformed. As shown by studies of the respirator) 
exchange, the extract confers on the diabetic animal the power to burn 
carbohydrates. Collip took up the work of attempting the isolation 
of the active principle of the gland. As a result of this investigation 
an extract has been prepared from the whole gland which is sterile and 
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highly potent and which can be administered subcutaneously to the 
human subject. It is being further purified and concentrated. The 
effects of these preparations have been observed in seven cases of 
diabetes mellitus and they are similar to those observed in depancrea- 
tized animals. The fall in blood sugar occurs, and more or less coinci- 
dently with the attainment of normal blood sugar values there is a 
rise in the respiratory quotient. Patients report a complete relief from 
the subjective symptoms of the disease. Ketonuria is abolished. In 
the opinion of the authors such results leave no doubt that in these 
extracts we have a therapeutic measure of unquestionable value in 
the treatment of certain phases of the disease in man. It has been 
found that without careful control severe toxic reactions may be en- 
countered and this will undoubtedly be a factor in the evaluation of the 
ultimate therapeutic utility of the method. 
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Traumatic Pancreatitis.—DeLatour (Ann. Surg., 1921, 74, 435) 
says, in citing a case of subcutaneous laceration of the head of the 
pancreas, that the comparative absence of shock was noted, although 
over one-half of the pancreas was badly contused and lacerated. The 
principal symptoms during the first hours and during the stage of the 
development of the cyst were vomiting and severe upper abdominal 
pain occurring at intervals. In each instance these were immediately) 
relieved by operation. Emaciation was marked until after the cyst 
was drained, although the boy was eating well most of the time. The 
ease of approach from behind and the better drainage obtained are 
points to be emphasized. The posterior incision is the simplest and 
most direct method of reaching and draining cysts or abscesses of the 
pancreas. If the diagnosis is not made before exploration, then as soon 
as the condition is clear it is better to close the anterior incision and 
approach the tumor through an incision parallel to the lower border 
of the twelfth rib on the side on which the tumor is most prominent. 


Chronic Cholecystitis Without Stones: Diagnosis and Treatment. 
Meyer (Ann. Surg., 1921, 74, 439) says that aspiration of bile from 
living gall-bladder during operation having shown the same stigmata 
as that collected from the duodenum in the fasting condition before 
operation, definite proof has been rendered that the examination of 
the duodenal contents, obtained by the duodenal tube with the patient 
in the fasting condition deserves confidence and is to be considered 
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a reliable procedure. A glistening bluish soft and non-adherent gall- 
bladder may harbor pathological organisms in its walls, while the bile 
within the gall-bladder though discolored and turbid is often found 
sterile. This is explained by the bactericidal action of the bile as such. 
Cholecystectomy in cases of cholecystitis without stones, therefore, re- 
presents a prophylactic operation in many instances and is of particular 
benefit to those who must get well in order to earn their living. Chronic 
cholecystitis still belongs to the borderland cases. Although not as 
treacherous and deadly in its sudden attacks as the inflammation of 
the appendix may be, it nevertheless often undermines the patient’s 
health. Cholecystectomy—the radical cure—should be advised after 
the laboratory tests prove positive. The: Perthes incision is favored 
by the author because the abdominal wall is restored more perfectly. 
He also believes that it is for the best interest of the patient for the 
operator to advance from the gall-bladder fundus toward the common 
duct in the course of cholecystectomy. This will enable the surgeon 
to meet anatomical variations as regards the bloodvessels and cystic 
duct arrangement. 


Osteochondritis of the Upper Extremity.—Catve (Jour. Ortho. Surg., 
1921, 19, 489) says that this affection is not clearly individualized 
except in radiographic findings—the characteristic lesion shows the 
femoral head in place, the clear articular space enlarged, the epiphyseal 
nucleus modified both in form and substance, being flattened and 
fragmented. The term osteochondritis appears defective for it seems 
to indicate an affection in full inflammatory evolution. The author 
prefers to substitute the term “coxa plana” proposed by Waldenstorm. 
The characteristic of the disease is an acquired articular malformation 
with flattening of the superior femoral epiphysis and the regeneration 
of the epiphyseal osseous nucleus. The articular contacts take place 
in defective fashion and frequently bring about, under the influence of 
fatigue, painful phenomena comparable to those of all articular mal- 
formations. 


Fractures of the Femur. End-results.—Henperson (Jour. Ortho. 
Surg., 1921, 19, 523) says that the younger the patient the easier the 
application and carrying out of conservative measures, although 
occasionally even with babies difficulty will be encountered in satis- 
factorily engaging the ends of bone. When this occurs open opera- 
tion should be resorted to. In vigorous adults under proper sur- 
roundings the open operation, using beef-bone plates or, if necessary, 
metal plates as internal fixation, has been more satisfactory than con- 
servative measures in the author’s experience. In a well-equipped 
fracture ward in a hospital with trained attendants, conservative 
measures would give equally good functional results. The author 
states that he will operate more in the future on patients in good 
general health. This does not apply to patients with fractures of the 
neck of the femur for which the Whitman abduction method gives 
perfect control of the fragments. Statistical reports of follow-up work 
in the Mayo Clinic are recited. 
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Report of Commission on Stabilizing Operations upon the Foot. 
Cook and Stern (Jour. Ortho. Surg., 1921, 19, 437) say that metal 
plates, wires, screws, nails and bone grafts are objectionable and 
unreliable. Arthrodesis gives excellent results in lateral instability, 
especially where there are good calf muscles. The best results are 
to be found after the triple arthrodesis of Ryerson or the subastragalar 
arthrodesis of Davis. Astragalectomy with backward displacement 
of the foot when done after the method of Royal Whitman—(1) for 
calcaneus and caleaneo-valgus, (2) for dangle feet, and (3) for lateral 
deformity—gives by far the best results. In some cases the result 
has been so perfect and the foot so symmetrical that it would have 
been difficult to tell that the foot had been operated on, had one not 
been able to see the scar. Horizontal transverse tarsectomy after 
the method of Davis gives, as a whole, inferior results to the astragalec- 
tomy and is a more difficult, bloody and less surgical procedure. Living 
ligaments, after the methods of Gallie, Putti, Peckham and others, 
have given isolated successes but as a general rule have not been 
successful and are not held in universal esteem. A great many of 
the fixation cases that were examined were done after the ordinary 
tendon transplantations had failed and it would seem that the place 
for tendon transplantation is as an adjuvant to a “ stabilizing operation.”’ 
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Treatment and Prevention of Pellagra by a Daily Supplemental 
Meal.—G. A. WHEELER (Jour. Am. Med. Assn., 1922, 78, 955) reports 
the results of treating 54 definite cases of pellagra at an out-patient 
clinie of the U. S. Pellagra Hospital at Spartanburg, S.C. The treat- 
ment consisted solely of one daily supplemental midday meal of fresh 
meat or fish, vegetables, fruit, bread and butter and either sweet milk 
or buttermilk. The patients were, for the most part, cotton-mill 
operatives residing near the hospital. All were ambulant cases of a 
moderate degree of severity. With the exception of the supplemental 
meal, there were no significant changes in the domestic environment 
or personal habits. The eruption and, with one exception, the subjec- 
tive symptoms disappeared within a few weeks of beginning the treat- 
ment and there was no evidence of a recurrence while in attendance at 
the clinic. Of a total of 48 anniversaries passed by this group of 
patients from the time of their first attacks to the date of admission to 
treatment, there had been 44, or 91.6 per cent, regular, consecutive, 
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annual recurrences, while of a total of 25 anniversaries passed under 
treatment there was not a single recurrence. Within from five to eight 
months after discharge from treatment, 7 patients developed recurrent 
attacks, 5 of whom had had annual recurrences prior to treatment and 
had passed one or more anniversaries under treatment without return 
of symptoms. A deprivation period of less than five months is indi- 
cated. One supplemental meal of fresh meat or fish, milk, vegetables, 
fruit, bread (either wheat or corn) and butter was adequate to relieve 
the symptoms and to prevent recurrences in patients continuing in the 
environment in which the disease had originally developed or had 
previously recurred. 


Hypopituitarism and its Treatment.—Lisser (Mndocrin., 1922, 6, 15) 
writes that the clinical manifestations of hypopituitarism in a given case 
depend on the exact amount of normal secretion lacking or in excess, the 
time in the life cycle of the patient when this excess or lack originated, 
and the sex of the individual. A normal-sized sella turcica does not rule 
out pituitary disease. The signs and symptoms of hypopituitarism 
usually group themselves into three fairly well defined syndromes: 
(1) The Levi-Lorain type of pituitary infantilism, with skeletal under- 
growth and genital aplasia, but without adiposity; (2) the Fréhlich 
type of dystrophia adiposogenitalis, with skeletal undergrowth and 
genital aplasia and adiposity; (3) the less frequently recognized Neu- 
rath-Cushing variety, showing skeletal overgrowth with genital aplasia 
and adiposity. The author gives case reports of the above three types. 
Other members of the family frequently show similar ductless gland 
disturbances, and in such cases there is probably some defect in the 
development of the gland. In some instances hypopituitarism appears 
to have followed an acute infectious disease, or tumors or injuries may 
appear to be responsible. The prognosis depends upon the nature of 
the lesion. In general, early diagnosis and long-continued treatment 
give the best hopes for recovery. Sometimes pituitary therapy gives 
gratifying results; but it often is extremely uncertain. We have no 
adequate ideas as to dosage. 

The Present Status of the Doctrine of Colds.—BickeL, (Deutsch. 
med. Wehnschr., 1921, 47, 780). The blood is altered by cooling 
locally. The effect is distal from the affected area and is dependent 
upon the duration and intensity of the cold; it is more marked if the 
individual is overheated. The effect on the blood is a paralysis of 
its phagocytic properties, stoppage of formation of bacterial anti- 
bodies; and probably substances are formed which have a harmful 
effect on the capillary wall. The damaging of the protective mechan- 
ism permits the bacteria present in the respiratory tract to thrive. 
Bacterial infection is therefore the secondary result of the distally 
damaged blood brought centrally. The infection itself is the result 
of the “cold” but not the cause. 


A Spontaneous Attack of Tetany During a Paroxysm of Hyperpnea 
in a Psychoneurotic Patient Convalescent from Epidemic Encephalitis. 
—BarkKER and Sprunt (Endocrin., 1922, 6, 1) describe a patient, who 
was a psychoneurotic boy of eighteen, convalescent from encephalitis, 


PEDIATRICS 915 


had attacks resembling petit mal, functional hyperpnea and a single 
spontaneous attack of tetany. Right-sided abdominal adhesions were 
found with cecal stasis, constipation and gastric hyperacidity. There 
were also present signs of mild endocrinopathy. The single attack of 
tetany occurred during the first examination and is interpreted as due 
to disturbed acid-base equilibrium secondary to the prolonged hyper- 
pnea. When the patient was left with one companion in the room and 
his excitement quieted down, the deep breathing stopped and the 
tetany disappeared. No chemical study of the blood was made. The 
petit mal attacks may be due to anatomical changes following the 
encephalitis. Complete freedom from symptoms was obtained by rest 
and upbuilding treatment, with isolation from home and family, 
occupational therapy and psychotherapy; appropriate treatment was 
directed against the constipation and gastric hyperacidity. The case 
is reported in detail and the origin of tetany is discussed. 

The Effect of Yeast Extract upon the Secretion of Gastric Juice in 
Human Beings (Cenovis stomach tablets).—K.ueinatr (Deutsch. med. 
Woch., 1921, No. 21, 47, 1024). Yeast extract has the same chemical 
composition as meat extract with the exception of creatin and creatinine. 
Immediately after ingestion the acidity of the stomach is increased. 
Normally acidity reaches its height in a half hour and then gradually 
declines. With the extract there is an increased free and total acidity, 
the peak of the acidity curve is reached sooner and sustained longer, 
while secretion itself is prolonged. 


The Question as to the Sensitiveness of the Human Organism to 
Adrenalin.—Cséat1 (Deutsch. med. Woch., 1921, 33, 953) found that if 
adrenalin in doses of 0.5 to 1.0 mg. had no effect when injected sub- 
cutaneously, intramuscular injections of the same amounts had also 
no effect or very little. If, however, the adrenalin was given in- 
travenously in doses of 0.02 to 0.03 mg., a rise in blood-pressure always 
occurred. In no case did he fail to get a rise in blood-pressure from 
the intravenous administration, regardless of whether or not reactions 
were obtained by the other methods of administration. 
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Congenital Syphilis in Institutional Children.— Lawrence (Jour. Am. 
Med Assv., 1922, 78, 566) made a study of the blood in children in institu- 
tions. A total of 11,205 persons were examined, ranging from two to 
twenty-one years of age, with an average of ten years. It was found 
that 68 per cent of the specimens gave a negative reaction when tested 
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with two antigens and that 122 specimens, or 1.1 per cent of all, gave a 
four-plus reaction to both antigens. This small number of positives 
was rather a surprise, for, even if the one-plus specimens were added to 
the four-plus, there would be only 2.3 per cent of positive reactions 
among this large number of children. The physical findings were also 
somewhat surprising: some children who were found positive by blood 
examination had always seemed perfectly well and healthy, while some 
others who had histories of symptoms more or less suggestive of con- 
genital syphilis, gave negative reactions. More than 700 white children 
were given a superficial physical examination. One case of alopecia 
was found in the group having positive reactions. Rhagades were 
observed in 10 per cent of the positives, 0.3 per cent of the doubtful and 
not at all in the negative cases. Teeth of the Hutchinson type were 
observed among the positives and doubtfuls, but not among the nega- 
tives. Families of 14 children with positive Wassermann reactions, 
of 263 children with doubtful reactions and of 66 children with negative 
reactions were investigated. It was found that in the group of those 
having positive reactions, 82 per cent of the relatives tested were 
positive. The findings in the doubtful group showed that of 17: 
relatives tested, 23 or 13 per cent had definite four-plus reactions, while 
the reactions of the children themselves could only be classified as 
doubtful. 

The Antiscorbutic Value of Dried Fruits. —Eckman (Jour. Am. Med. 
Agssn., 1922, 78, 635) made feeding observations on four series of guinea- 
pigs, weighing from 150 to 200 gm. each at the start. The basis of their 
diet consisted of a half-and-half mixture by weight of alfalfa meal and 
wheat flour, to which 1 per cent of sodium chloride was added. The 
dried fruits used were peaches, apricots, apples, pears, prunes, cherries 
and loganberries. Precautions were used to insure a uniform quality 
of these products. Water and the moistened alfalfa-flour mixture were 
fed freely, and varying amounts of the fruits were used.. The animals 
were weighed every day or every other day, as their condition seemed to 
demand. When scurvy symptoms were prominent and marked loss 
of weight occurred, the amount of fruit was increased in the effort to 
prevent a fatal ending of the disease. In the first two series, which were 
preliminary in character, 0.5 and from 1 to 2 gm. respectively were 
used. All of these animals died with scurvy symptoms or secondary 
infection within from two to four weeks, although those receiving 
peaches, apricots and apples showed greater resistance to scurvy and to 
infection. In the third series, in which eight animals were observed, 
two received apples and the others received either peaches, apricots, 
pears, prunes, cherries or loganberries. The results were convincing 
only in the case of peaches and seemed promising in the cases of apricots 
and apples, although less so in the former. The fourth series was run 
to determine whether or not an animal could be kept alive for any 
length of time on less than 4 gm. of peaches a day, and to check up the 
previous series in regards to apples and apricots. He found that 3 gm. 
of peaches sufficed to prevent scurvy symptoms only for a period of 
thirty-five days, and on the appearance of these signs an increase to 4 
and even to 5 gm. did not effect a cure. The apricots failed entirely to 
substantiate the former observations. Two animals fed on 3 and 4 gm. 
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of apples also showed scurvy symptoms promptly, although the one 
receiving 4 gm. lived for forty-five days after the apple ration had been 
increased to all that it would take. These observations would indicate 
that only one of the dried fruits tested contained sufficient antiscorbutic 
vitamin to maintain the life of a guinea-pig, and this one was dried 
peaches. 


Craniotabes in Infants.—Marran (Paris Méd, 1921, 11, 493) claims 
that true craniotabes is of rachitic origin as a rule, but it is the mani- 
festation of a very early rickets, which begins during intrauterine life 
or before the age of three months. He believes that at all ages the prin- 
cipal cause of rickets is syphilis. Rickets from this cause is distinguished 
by its early onset, by the tendency of lesions of the bones of the skull 
to develop, and by the accompanying anemia and frequent chronic 
enlargement of the spleen. Rickets with much deformity of the bones 
is nearly always of syphilitic origin. When caused by any other factor 
the rickets usually spares the skyll and the involvement of the epiphyses 
and ribs are more prominent. In cases of craniotabes it is important 
frequently to change the position of the infant’s head, not allowing it 
to lie on the back or one side of the head too long, as there will develop 
a tendency for the head to become deformed in shape. The discovery 
of craniotabes demands the necessity of searching for the cause and of 
giving specific treatment. Marfan feels that in the present-day 
knowledge it is improper to consider this as merely delayed ossification. 

Effectiveness of Infant Welfare Clinics from a Medical Point of 
View.—Knox and Powers (Jour. Am. Med. Assn., 1922, 78, 707) 
found that standardized medical supervision of children under three 
years of age, in conjunction with careful home visiting and instruction 
by nurses, was highly effective in reducing mortality. In 1920, 13,036 
children under three years of age were enrolled in The Babies’ Milk 
Fund Association of Baltimore. Those who were brought into the 
clinic at least three times were classed as Group 1. Of these, there were 
1366 children, both white and colored; those who were brought less than 
three times or not at all were called Group 2, of which there were 8670 
children, both white and colored. The general mortality for both 
white and colored children in Group 1 was 18 per 1000, as compared to 
47 per 1000 in Group 2. The greatest relative reduction in the number 
of deaths occurred in the negro children, who showed a mortality in 
Group | of 19 per 1000 in Group 2 of 72 per 1000. The reduction in 
the death rate was most striking in malnutrition, summer complaint 
and dysentery. The deaths of white and colored together from these 
diseases were 2 per 1000 in Group 1 and 21 per 1000 in Group 2. In 
Group 2 the negro children showed a mortality 40 times that in Group 1, 
in which it was 6 per 1000. Deaths from respiratory causes in children 
under three years of age may be slightly reduced by the promotion of 
good nutritional development. In negro children the prevention of 
rickets by the use of cod-liver oil reduces the incidence of respiratory 
disease. From respiratory infections the mortality of white and negro 
children combined was 11 per 1000 in Group | and 16 per 1000 in Group 
2. It was 8 per 1000 in white children in Group 1 and 10 per 1000 in 
Group 2, while among the negro children it was 15 per 1000 in Group | 
and 31 per 1000 in Group 2. Diphtheria and syphilis offer the greatest 
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opportunities of applying preventive and curative measures of the 
remaining diseases which may occur in childhood. The mortality of 
white and colored children combined from miscellaneous diseases was 
5 per 1000 in Group | and 8 per 1000 in Group 2. In Group | among 
the colored children the mortality was 3 per 1000, while in Group 2 it 
was 17 per 1000. The most valuable contribution toward the preven- 
tion of disease and death among children to be made by the nurse, is 
the teaching of the mother to keep her children under competent 
medical inspection. 

Results Following the Administration of Alkali Phosphates to Spas- 
mophilic, Rachitic and Normal Children. —Ca.vin and Borovsky (Am. 
Jour. Dis. Children, 1922, 23, 238) report a number of cases upon whom 
these observations were made. They found that the administration 
of from 0.55 to 0.60. gm. of potassium diorthophosphate or sodium 
diorthophosphate per kilo of body weight per twenty-four hours to the 
infants neither activated latent spasmophilia nor produced symptoms 
resembling spasmophilia. In one case of rickets the electrical excita- 
bility approached the spasmophilic reaction for about thirty-six hours, 
although no other manifestations of tetany were present, notwithstand- 
ing the fact that the potassium phosphate was continued. Several 
of the cases selected were at the most susceptible age for spasmophilia 
to develop. Several of the babies showed marked evidence of rickets, 
supposedly making them more prone to develop spasmophilia. Even 
the superimposing of acute intercurrent infection in a number of cases, 
plus the administration of the phosphates did not precipitate spas- 
mophilia or spasmophilic manifestations. Three of the patients just 
recovered from active spasmophilia were observed and yet it could 
not be precipitated by administering the phosphates. These patients 
had recovered from active spasmophilia on receiving phosphorized cod- 
liver oil, which is known to increase the phosphorus content of the 
blood. All in all, the authors were unable to confirm the results of 
Jeppson and Klercker. 


Studies on Experimental Measles.—Duvat and D’Aunoy (./ouwr. 
Exper. Med., 1922, 35, 257) observed that guinea-pigs react specifically 
to intracardiac injections of defibrinated blood from cases of human 
measles. There was a definite and constant rise in the temperature, 
and a coincident decrease in the total number of leukocytes after an 
incubation period of from nine to twelve days. The guinea-pig reaction 
is produced with human blood only during a certain phase of the disease, 
which corresponds approximately to the eruptive stage. Thirty-six 
hours prior to the eruption and twenty-four hours after the temperature 
is normal the human blood gives rise to no reaction in this animal. 
The reaction follows with greater frequency in animals inoculated with 
measles blood obtained at the height of the eruption. Guinea-pigs 
which react and recover are not susceptible to reinoculation with 
measles blood if tested over periods of two weeks to three months after 
recovery. Guinea-pigs receiving normal human blood injected intra- 
cardially do not react with leukocytic or temperature changes. The 
authors conclude that propagation of the virus is obtained by passage 
of the blood from infected guinea-pig to normal guinea-pig, and that 
such passage seems to increase the virulence. 
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The Part Played by Lutein Cells in the Ovary in Causing Uterine 
Hemorrhage.—Rovvitte and Sappey (Gynécologie et Obstétrique, 
1922, No. 1, 5, 1) contribute a paper upon this subject in which they 
review the literature and quote reported cases, adding their own with 
illustrations. Their studies have been made on patients who suffered 
from uterine hemorrhage and in whom it was necessary to perform 
abdominal section, dealing with diseased tubes or the uterus, as might 
be necessary. The ovaries removed were subjected to microscopic 
study and a summary of the conditions found in each case is added to 
the history of the case. Their results are of interest to the obstetrician 
because at the present time it is believed by some that the corpus luteum 
may be of value in some of the disorders of pregnancy, notably in the 
toxemia of early gestation. It is interesting to note that in these cases 
there was one condition which seemed to be present in practically 
all; that was, an ovarian degeneration accompanied by the disappear- 
ance or great diminution in number of luteum cells. From their 
observations the writers believe that menstruation is caused by an 
internal ovarian secretion, produced by luteum cells which are practically 
identical with the interstitial cells of the internal theca of the ovarian 
follicle or the cells produced by the corpus luteum itself. Where the 
function in these cells is in excess, a pathological hemorrhage is pro- 
duced which may be irregular, but is usually less in quantity than the 
average normal menstruation. Hypofunction may lead to amenorrhea. 
In various conditions which are practically part of these, it seems to be 
a question of degree rather than the development of any other condition. 
In estimating the secretory value of an ovary, the macroscopic appear- 
ance and the presence or absence of cysts is of no practical value. A 
histological examination alone can determine the state of the ovary. 

In connection with the previous article is a paper in the same journal 
by LeLrEvre and Vicnes. They describe the case of 
a primipara aged thirty, who came to the Baudelocque Clinic at the 
advice of a midwife who had been attending her in her pregnancy. 
The previous history was unimportant, but the size of the abdomen 
was abnormal, which attracted the attention of the patient and the 
midwife. On examination the abdomen seemed very prominent. 
There was swelling of the tissues about the pubes, and also the lower 
extremities. The fundus of the uterus was 42 cm. above the pubes; 
the circumference of the abdomen above the umbilicus, 119 cm.; on 
palpation the head of the fetus was made out in the right hypochon- 
drium, and on further palpation it was found that the neck of the child 
had been drawn upward some distance above the pubis. There seemed 
to be a mass which filled the posterior cul-de-sac and which seemed 
prolonged toward the patient’s left side. A diagnosis of pregnancy at 
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the ninth month complicated by the presence and impaction of a cyst 
of the left ovary was made. The patient was put to bed and labor was 
expected about the twentieth of September. On the twenty-second the 
membranes ruptured prematurely and a greenish liquid was expelled; 
the uterine contractions were infrequent. After some time in labor the 
patient was operated upon by abdominal section and fluid found in the 
abdominal cavity. A large multilocular cyst of the left ovary was 
present on the left side of the pelvis and adherent to the bowel and 
surrounding tissue. There was also a cyst in the right ovary of much 
similar size. The uterus was first emptied by Cesarean section and the 
cysts then removed. Hemorrhage was prevented with some difficulty 
through the size and position of the utero-ovarian arteries. The 
patient made a good recovery without complications and left the hospital 
in good condition with her child doing well. The child died some 
months afterward from measles. The mother’s condition a year after 
the operation was very good. The writers conclude from their study 
of the subject that it is both possible and probable for such tumors to 
take their origin from detached appendices-epiploica, and this theory 
accounts for a large number of these cases. These unusual bodies 
coincide practically with ovarian multilocular cysts and develop with 
especial rapidity during pregnancy. They are accompanied by ascites. 
They are composed of a central fatty zone and a cortex formed of cells 
and of fibers interwoven. In addition there exists an endothelial 
internal lining, which is different from that described in any previously 
published report. The peripheral portion of these tumors is not 
stratified and but little developed in layers. It is composed of fibers. 
It is especially striking to observe that cells exist throughout the 
entire extent of these fibers. There are certain bodies in these cells 
which contain the bloodvessels, and which were found in a condition of 
degeneration. There exists a center of calcareous degeneration, and 
various types of cells were present, leading to the belief that this was 
a form of evolution which had terminated in degeneration. The 
pregnancy had evidently been a stimulus to the formation of luteum 
cells of unusual size and in great abundance. 

An Unusual Case of Ectopic Pregnancy.—Rosrensoun (Jour. Am. 
Med. Assn., March 11, 1922, p. 729) reports an unusual case of ectopic 
pregnancy from the New York Lying-in Hospital. The patient, aged 
thirty-seven, was admitted with ruptured ectopic gestation for which 
the right tube and ovary were removed. There was considerable 
hemorrhage and a citrate transfusion of 900 ce was performed. On 
the second day the patient developed consolidation on the right lower 
lobe; two days later a right parotitis, which increased as the pneumonia 
began to clear up. In about ten days the parotitis had disappeared. 

On obtaining a complete history it was found that four years previ- 
ously the left tube and ovary had been removed for a ruptured ectopic 
gestation, there being considerable hemorrhage at this time. Two days 
after this operation the patient had pneumonia, and seven days after- 
ward a marked left parotitis. This was incised, and a culture made 
from the serum showed Staphylococcus aureus. The patient made a 
good recovery. One and one-half years after this first ectopic gestation 
the patient was admitted in active labor without engagment and was 
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delivered by an abdominal section from which she made an uncompli- 
cated recovery. 

The patient’s unusual experience consisted of left ruptured ectopic 
pregnancy with pneumonia and left parotitis; abdominal Cesarean 
section and right ruptured ectopic pregnancy with pneumonia and 
right parotitis 

An Unusual Recovery from Puerperal Septicemia.—Rosinson (Lan- 
ect, February 25, 1922, p. 371) reports, with a temperature chart, the case 
of a primipara, delivered by forceps, who two days afterward had chill 
and temperature 104.2° F. The uterus was irrigated with a chlorinated 
solution and a stock vaccine of 10,000,000 streptococci was given. The 
culture taken from the uterus showed streptococci. Antistreptococcus 
serum was given for thirty hours, in all, 120 ce. A dental syringe was 
used and the serum was injected into the muscle substance, and about 
135 punctures of the skin were made to obtain a very large area for 
simultaneous absorption. On the ninth day 2 drams of fluid extract 
of ergot were given to lessen the risk of air-embolism. The midwife 
who attended the patient in her home had a felon on her finger, and the 
case previously attended by her was septic and also gave streptococci 
in the uterine secretion. Her two cases before had mild fever. It 
was thought that the organism quickly increased in virulence by passing 
through a short sequence of cases. 

The patient seemed to be almost moribund before the antistrepto- 
coccic serum was given. She rallied speedily and recovered. Four 


hours elapsed between the dose of 30 ce and 60 ce antistreptococcic 
serum, 


Intracranial Bleeding in the Newborn.—Henkew (Zentralblatt fiir 
Gyniikologie, 1922, No. 4, p. 129) calls attention to the importance of 
asphyxia as a cause for intracranial bleeding in the newborn. He 
describes in detail 12 cases. In 3 of these the child was delivered by 
forceps; 1 was a case of rupture of the mother’s uterus, and there 
were 2 cases where evidently excessive pressure trauma had to do with 
the intracranial bleeding in the fetus. This leaves 6 or one-half of the 
cases where asphyxia was the only possible cause which could be 
detected. In these cases autopsy showed minute hemorrhage in the 
muscle of the heart or endocardium; a general condition of cyanosis 
which was lacking in cases with bleeding following traumatism. Where 
there has been injury to the cranium by pressure and a cerebral vessel 
is ruptured, the bleeding is often so profuse that the bloodvessels in 
other portions of the brain and cranium are empty, and this hides the 
general condition of the circulation. If it is true that the bleeding is 
the result of asphyxia, this has an important bearing upon the question 
of treatment. The heart sounds of the child should be watched during 
labor, and a change in rhythm from very rapid to very slow should be 
promptly noted. For practical purposes the heart sound of the child 
furnishes the only indication we have as to the danger of asphyxia 
before its birth, and this at present is our only definite indication 
concerning its vitality. The question also arises whether we should 
not deliver more promptly with the forceps whenever it is possible, if 
the heart sounds of the child show variation. If the forceps delivery 


922 PROGRESS OF MEDICAL SCIENCE 


would be difficult and the head be subjected to considerable pressure, 
evidently this would add greatly to the dangers of a child already 
partly asphyxiated. So far as the relief of asphyxia is concerned, the 
use of forceps should be limited to cases in which the head is on the 
pelvic floor and in which delivery can be very readily and quickly 
accomplished. In cases where there is considerable resistance in the 
pelvic floor and perineum and the child is threatened with asphyxia, 
a central incision and prompt delivery may bring about a favorable 
result for both mother and child. 
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The Concentrating Activity of the Gall-bladder.— Having determined 
that the simultaneous flow of bile from different regions of the dog’s 
liver has nearly the same amount of pigment per cc, Rous and Mc- 
Master (Jour. Exper. Med., 1921, 34, 47) studied the ability of 
the gall-bladder to concentrate bile, employing as a criterion the 
pigment strength of a sample collected throughout the period of experi- 
ment from a duct branch. After control observations and various 
series of experimentations, it was found that “the extent and rapidity 
of the concentration are alike remarkable,” the empty gall-bladder 
left to fill from the liver, reducing its bulk 10.8 times in twenty-two 
and one-half hours. Another gall-bladder, left distended with a bile 
of known constitution and receiving in addition fresh bile from the 
liver, concentrated the secretion 8.9 times in twenty-two hours. “A 
series of five emptied bladders concentrated the bile coming to them 
in about twenty-four hours on the average of 7.1 times, or a little 
more than the 6.4 times of seven organs left full. As shown in a 
companion paper, the bile ducts do not withdraw fluid from the secretion 
they carry but tend to dilute it. In discussing the various functions 
of the normal gall-bladder, the writers remark that “the fact that 
few ills follow upon removal of the normal gall-bladder means merely 
that the body has adapted itself to the loss, not that the loss is unim- 
portant,” and “in this connection the surgeon would do well to re- 
member that uncertainty as to function and confidence in readjust- 
ment are at best questionable motives for adventures in ablation.” 


Physiological Causes for the Varied Character of Stasis Bile. 
In a sister publication, Rous and McMaster (Jour. Exper. Med., 
1921, 34, 75) conducted several series of experiments on dogs, cats 
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and rhesus monkeys by tying and cutting the bile ducts to investigate 
the reasons for the varied character of stasis bile in cases free of infection. 
It was found that the gall-bladder and ducts exerted opposite influences 
upon the bile, the former concentrating and thickening it, while the 
latter diluted it with a thin, colorless, chocolate-free secretion. In 
obstructed ducts separated from the gall-bladder, this fluid gradually 
replaced the small amount of bile originally incarcerated, forming the 
“white bile’ of surgeons. On the other hand, when obstructed ducts 
connected with an approximately healthy gall-bladder, the stasis 
fluid is at first a true bile, greatly inspissated by loss of fluid through 
the bladder wall, darkened by change in pigment and thickened with 
gall-bladder mucus. Later, duct secretion mixed with the tarry 
accumulation and gradually replaced it. The writers state that “the 
concentrating activity of the gall-bladder cannot but be a potent 
element in the formation of stones,” that “intermittent biliary stasis 
is admitted to be the principal predisposing cause of cholelithiasis; and 
the stasis is to be thought of as effective, in many instances at least, 
through the excessive biliary inspissation for which it gives oppor- 
tunity,” so that “a normal gall-bladder can become, merely through 
functional activity, a menace to the organism.” The writers conclude 
by saying that “in patients with the tendency to stones frequent 
feedings may lessen the danger of their formation.” 

The Relationship of the Pneumococcus to Acute Infections of the 
Upper Respiratory Tract in Man. Influenza Studies VI.—Gorpon 
(Jour. Infect. Dis., 1921, 29, 437) studied the incidence of pneumococci 
in upper respiratory passages of normal persons and in those suffering 
from “common colds,’ epidemic sore-throat and influenza. The 
material was recovered by swabbing the nasopharyngeal mucosa, 
seeding in an enrichment medium of 5 per cent sheep-dextrose-blood 
broth for eight to twelve hours at 37° C. and injecting 1 ce of the broth 
culture, intraperitoneally, into white mice and the pneumococci were 
typed from the peritoneal washings by agglutination and precipitin 
tests in the usual manner. The writer found the average incidence 
of pneumococcus to be about 21 per cent in normal throats, 35 per 
cent in common colds and 38 per cent in influenza. Fixed types of 
pneumococci were infrequent in normal persons and in persons with 
colds, being more frequent in influenza patients. No serologic re- 
lationship could, in general, be demonstrated between the pneumococci 
found in these infections, while no common strain of pneumococcus 
was present in acute respiratory infections. In a localized epidemic, 
a type IV strain was uniformly encountered. The pneumococci 
isolated from patients with colds and influenza were more virulent 
than the strains from normal throats. 

The Gram-negative Cocci in ‘‘Colds’’ and Influenza. Influenza 
Studies VII.—By culturing swabs taken from the middle fossa of the 
nose and nasopharynx in cases of rhinitis and from the nasopharynx 
and tonsil in those showing inflammatory processes of pharynx, larynx, 
tonsils and bronchial mucosa, Gorpon (Jour. Infect. Dis., 1921, 29, 
462) found Gram-negative cocci more frequently in the nasopharynx 
than the tonsillar region and anterior nares. Three different mediums 
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were utilized —the vitamine-blood-pour agar plates of Park and 
Williams, the oleate-hemoglobin agar of Avery, and a 5 per cent 
sheep broth agar made from a veal infusion base. The writer em- 
phasized the importance of maintaining a high moisture content in 
the incubator. He also found that the Gram-negative cocci, occurring 
both in the nose and throat of normal persons and of those suffering 
from acute upper respiratory infection, may be grouped according to 
cultural characteristics and fermentative differences. There was no 
essential difference in the incidence of the various groups in common 
colds and in normal persons, while in epidemic influenza the incidence 
was less than in normal individuals. M. catarrhalis was the commonest 
member of the Gram-negative cocci group.and could be divided into 
five subgroups on the basis of cultural differences. This organism, 
the writer found, constitutes a permanent member of the normal 
throat flora. Inasmuch as no distinguishable differences in virulence 
for mice or rabbits could be determined between strains of M. catar- 
rhalis from normal sources and those from colds or influenza, the writer 
concludes that “there is no indication that M. catarrhalis is generally 
concerned in the pathogenesis of common colds or influenza.” 


Further Observations on a Rapid Method of Pneumococcus Typing.— 
In comparing the results obtained in typing the pneumococcus from 
the sputum of 100 consecutive cases by the “rapid precipitin method,” 
the Avery method, a modified Avery method (substituting inulin for 
dextrose and adding Andrade’s indicator) and the mouse method, 
OuiverR (Jour. Infect. Dis., 1921, 29, 518) found that, in all but two 
instances, a typing of the pneumococcus was effected within from 
thirty to forty minutes by the rapid method, which was checked by 
the longer cultural and mouse methods. Of the 100, 33 were Type 
I; 10 were Type II; 9 were Type III; 28 were Type IV, and 20 
were streptococci. The writer states that the substitution of inulin 
and addition of Andrade’s indicator possess certain advantages over 
the standard Avery method. As given in these columns before, the 
“rapid precipitin method ” consistsincentrifuging 1 to 2 cc of the sputum, 
after making a direct smear, adding 3 to 5 drops of undiluted ox bile 
(or 10 per cent solution of sodium taurocholate) and sufficient physio- 
logic salt solution to insure fluidity, stirring thoroughly with a glass 
rod or grinding in a mortar and heating in a water bath at 42° to 45° C, 
for twenty minutes. Of the centrifugate, 0.3 to 0.5 ce are put into 
each of three small clean tubes, to which are added 1 or 2 drops of un- 
diluted Types I, II and III pneumococcus antiserum, respectively. 
A positive precipitin test manifests itself as an almost immediate 
flocculation, which is enhanced by again heating at 42° C. for from ten 
to twenty minutes, 


The Occurrence of Hemolytic Streptococci in the Normal Throat.— 
Being conversant with the fact that the incidence of hemolytic strep- 
tococci in the throats of normal persons, as given by various workers, 
ranges from ten to sixty per cent or higher, Davis, (Jour. Infect. Dis., 
1921, 29, 524) obtained surface cultures from the pharyngeal mucosa 
and palatine tonsils, when present, of 45 individuals, in groups of 
15, making three or more examinations at varying intervals, usually 
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extending over a period of one month. It was found that all, at some 
time, showed the presence of hemolytic streptococci in the throat, 
the percentage positive for the different groups varying from 33 to 
66. In relation to the other organisms, the number of hemolytic 
streptococci were few, comprising approximately | to 10 per cent of 
all the colonies that grew. As a rule, the cultures from the 9 tonsillec- 
tomized persons of the 45, contained fewer hemolytic streptococci 
than from those with tonsils. 
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The Treatment of Leprosy with the Ethyl Esters of Chaulmoogra 
Oil.—The Public Health Service (Public Health Reports, 1921, 36, 2769) 
publishes a warning against an over-optimistic estimate of the use of 
chaulmoogra oil in the treatment of leprosy. It is found that 
“arrested” cases may relapse, and that about 8 per cent have already 
relapsed. 


Experimental Mumps Meningitis.—Wo.tsteIn (Jour. Exp. Med., 
1921, 34, 541) has shown that an aseptic meningitis of three to 
five days’ duration and favorable prognosis can be induced in cats 
by intrathecal injection of sterile saliva filtrate from early cases of 
parotitis, and that such a meningitis can be transmitted to other 
cats by injecting the cerebrospinal fluid in the same manner. The 
cerebrospinal fluid does not at any time contain bacteria which grow 
with the ordinary culture methods. 


The Basal Metabolism of Infants Fed on Dry-milk Powder. —TA.so1 
(Public Health Reports, 1922, 37, 116) reports that “infants fed on dry 
milk powder show either a normal or a slight elevated ‘basal’ metab- 
olism” together with, in many cases, a slight elevation of temperature. 


A Note on the Natural Immunity of Wild Rats to Plague.—Sprencer 
(Public Health Reports, 1921, 36, 2836) points out that all previous work 
on the natural immunity of rats has been done on rats that had been 
exposed to plague. His own observations were made on rats from a 
community in which plague had never prevailed and a considerable 
percentage of these were found to be immune to both cutaneous and 
subcutaneous inoculations. 
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Headache.—Coss (Jour. Ind. Hygiene, October, 1921, 3, 6, 173) 
states that headache is a common complaint among industrial workers, 
causing in some units as much as 23 per cent of the cases of lost time 
and an average of 10 to 15 per cent in the mercantile establishments 
studied. The causes of headache are many, but, among the employes 
examined, acute infection, constipation, poor hygiene, psychoneurosis 
and eyestrain, in the order named, were the commonest. A careful 
history with interest in personal and occupational problems is essential 
to diagnosis. The physical examination must be thorough and orderly, 
with emphasis on the neurological findings, but it need not be time- 
consuming if carried out according to schedule. 

Experience with Bubonic Plague (Human and Rodent) in Galveston, 
1920.—Boyp and Kemmerer (Public Health Reports, 1921, 36, 1754) 
report a close relationship between human and rodent plague when 
both the home and the place of employment of the patient were con- 
sidered. Plague rats were widely scattered, and where the epizoétic 
was recognized early, human cases were prevented. Antiplague serum 
was used with apparent advantage. One case of laboratory infection 
at autopsy is recorded. The details of the lesions in infected rats are 
given. Leomopsylla cheopis was found to be the predominant flea. 
Antiplague measures are credited with bringing the epidemic to an end. 


The Pathogenicity of B. Abortus and B. Melitensis for Monkeys. — 
Recent observations have proved that B. melitensis and B. abortus are 
morphologically, biochemically and serologically closely related. In 
order to demonstrate the real relationship of the two bacteria, it 
becomes necessary to compare their effects upon animals. The majority 
of the experiments by early observers on B. melitensis were carried out 
on the monkey. It therefore seemed advisable to FLEISCHNER, VECKI, 
Suaw and Meyer (Jour. Inf. Dis., 1921, 29, 663) to make similar 
experiments with B. abortus. They found that following an intra- 
venous inoculation of B. abortus, agglutinins develop fairly rapidly in 
the blood of monkeys. The animals may show an intermittent type of 
fever and lose weight. At postmortem examination it is possible to 
recover the organisms from the spleen, lymph nodes and liver, while 
even on the fourth day after the injection the blood stream is found 
sterile. The authors concluded that virulent strains of B. abortus in 
sufficiently large dosage are pathogenic for monkeys. B. melitensis 
is far more invasive than Bb. abortus. One or two feedings of one- 
thousandth the amount necessary to cause an infection with B. abortus 
is sufficient in melitensis infection to parasitize a monkey. 


Typhus Fever at the Boston City Hospital.—Suatruck (Boston Med. 
and Surg. Jour., 1922, 186, 235) examined the records of the Boston 
City Hospital for the past ten years and found that during that period 
of time 4 cases had been diagnosed as typhus fever. He states that in a 
few cases diagnosed otherwise, a diagnosis of typhus would probably 
have been justified. The signs in another small group of cases are 
highly suggestive of typhus. Numerous cases, probably not typhus, 
had eruptions suggestive of typhus. Shattuck concludes that it would 
seem probable that a few cases of typhus fever escaped detection. 


HYGIENE AND PUBLIC HEALTH 927 


The records indicated that the possibility of typhus was not considered 
in these cases. He states that the diagnosis of typhus is easy in typical 
cases, but it is important to realize that typhus may simulate a number 
of other common diseases, and that they in their turn may produce 
eruptions very suggestive of, or even similar to, that of typhus. The 
diagnosis of typhus in children is more difficult, as a rule, than in adults, 
because typhus in children generally runs a very mild course. The 
diagnosis of typhus in atypical cases may be difficult or impossible by 
the use of known clinical methods, even when supplemented by the 
ordinary diagnostic procedures of the laboratory. Two of the newer 
methods of diagnosis are especially valuable. These are: (a) The 
proteus reaction of Wilson, Weil and Felix, and (b) microscopic exami- 
nation of bits of skin excised during life. 

Report of the Committee on Bathing Places.—A committee of the 
AMERICAN Pusiic HEALTH AssocraTION (Am. Jour. Pub. Health, 1922, 
12, 121) sent out a questionnaire asking physicians to report what dis- 
eases they considered might be transmitted in public bathing places and 
to report cases of whatever disease they had observed in their practice 
which had been definitely traced or might be traced to water, suits or 
towels at a bathing place. The answers to this questionnaire brought 
out a surprising amount of information, which is summarized as follows: 
The most significant and important information obtained was reports 
of epidemics of various diseases which may be considered reasonably 
authentic. Seven different physicians reported epidemics of con- 
junctivitis, and six others epidemics of skin diseases, 4 of these being 
epidemics of furunculosis, 2 of impetigo contagiosa, 2 of molluscum 
contagiosum and | of eczema. ‘Two physicians reported epidemics of 
middle-ear infection which from the history submitted were undoubt- 
edly attributable to infection of the water at the bathing places. Two 
other physicians reported epidemics of tonsillitis and pharyngitis, and 
one reported an epidemic of nasal-sinus infection in which all evidence 
pointed to bathing water as the origin. One of the members of the 
committee also reported an epidemic of typhoid fever in a camp for 
boys, which was unquestionably traced to bathing in polluted water. 


Venereal Spirochetosis in American Rabbits.—Of 50 rabbits, other- 
wise regarded as normal, 3 adult females and 2 adult males (10 per cent 
were found by Noeucut (Jour. Exp. Med., 1922, 35, 391) to have in 
their genitoperineal region certain papulosquamous, often ulcerating, 
lesions. A recently purchased group of 20 rabbits was also found to 
contain 6 females (30 per cent) with similar lesions. Noguchi states 
that this condition runs a chronic course and is characterized by the 
presence of a spiral organism closely resembling Treponema pallidum. 
The rabbit spirochete has the same morphological features as Treponema 
pallidum; it is possibly a trifle thicker and longer than the average 
palidum. Long specimens measuring 30 u are frequently encountered, 
and they show a tendency to form loosely entangled knots. A stellate 
arrangement of several organisms in a mass is frequenthy observed. In 
the lesion of one rabbit there were two types of spirochete, one of the 
variety just described, the other a somewhat coarser organism, closely 
resembling Treponema calligyrum found in a human condyloma, but a 
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trifle thinner and longer. This organism is perhaps merely a variant 
type of the rabbit spirochete. The histological reactions are similar 
to, but considerably less cellular than, those occurring in typical 
primary syphilitic lesions. There is a marked hyperkeratosis and 
interpapillary infiltration not observed in scrotal chancre. The disease 
is transmissible to normal rabbits, in which the usual papular lesions 
can be readily reproduced in the genitoperineal region. In the first 
passages the incubation period varied from twenty to eighty-eight days; 
subsequently one of the strains produced a lesion in twenty days on the 
second, and in five days on the third passage. No typical orchitis or 
keratitis was produced in the rabbits of the series reported, although 
in one of the original rabbits scaly, papular lesions developed on the 
nose, lips, eyelid and paws. Monkeys (Macacus rhesus) failed to show 
any lesions within a period of four months after inoculation. In one 
instance transmission was accomplished through the mating of an 
infected female with a normal male. The Wassermann reaction was 
uniformly negative in the 5 rabbits with spontaneous lesions and in 
18 rabbits experimentally infected. Salvarsan had the same thera- 
peutic effect on the lesions produced by the rabbit spirochete as on the 
experimental pallidum lesion of the rabbit. Noguchi concludes that 
the organism belongs to the genus Treponema, and may be designated 
Treponema cuniculi. 


A Program for the Statistics of the Venereal Diseases. —DuBLIn 
(Public Health Rpts., 1921, 36, 3071) states that the statistics of venereal 
diseases are at the beginning of their development. They have been 
for the most part descriptive rather than analytic in character. But, 
elementary as they have been, they have served very materially to 
develop the campaign of social hygiene. Much still remains to be done 
in this important field of public health work. The development of the 
program will require not only a larger mass of accurate and fundamental 
data but will call for higher methods of statistical analysis than have 
heretofore been necessary. Special problems of research will tax the 
ingenuity of the most skilful technicians. The statistician will find 
more and more opportunity for active coéperation with the practical 
workers in the field of venereal disease, and the two groups should work 
more cordially together. 

Amino-acid Deficiency Probably the Primary Etiological Factor in 
Pellagra. —GoLDBERGER (Public Health Rpts., 1922, 37, 462) summarized 
briefly the important part of the evidence proving diet to be the primary 
controlling factor in the prevention and causation of pellagra. He 
states that cases of pellagra are reported that were observed to occur in 
individuals who were known to have consumed daily, during the period 
of not less than two and one-half months immediately before the onset 
of the distinctive eruption, what is judged to have been a liberal supply 
of mineral elements and the known vitamines, which would indicate 
that a deficiency of these dietary factors is not essential in the causation 
of the disease. These factors having thus been excluded, the dominat- 
ing role of diet in the prevention and causation of pellagra must be 
referred primarily to the character of the protein (amino-acid) supply, 
this being the only other dietary factor at present known to be necessary 


HYGIENE AND PUBLIC HEALTH 929 


to physiological well-being. On the assumption that all the dietary 
factors essential in human nutrition are known, it may be concluded 
that the essential etiological dietary factor is a specific defect in the 
amino-acid supply, probably in the nature of a deficiency of some special 
combination or combinations of amino-acids. There is reason to believe 
that, besides the specific amino-acid defect, pellagra-producing diets 
may and probably frequently do have other more or less serious faults, 
including non-specific amino-acid deficiencies which may operate as 
accessory etiological factors. In some preliminary therapeutic trials 
with amino-acids the dermal lesions in each of two cases seemed to 
show a markedly favorable reaction to cystine; and in a third case a 
steady gain in weight, with some improvement in diarrhea, accompanied 
the administration of both cystine and tryptophane. 


The Effect of Heat on the Calcium Salts and Rennet Coagulability of 
Cow’s Milk—Patmer (Proc. Soc. Exp. Biol. and Med., 1921, 19, 137) 
states that when milk is boiled a precipitation of a portion of the calcium 
phosphates occurs, the amount of fixation being proportional in general 
to the amount and duration of heat applied. It has been commonly 
believed also that some fixation of the calcium phosphates takes place 
during the holding process of pasteurization. The fact that pasteuriza- 
tion of milk retards the coagulability of the casein by rennet, and the 
fact that this property can be restored by the addition of calcium 
chloride to the milk, have been presented in support of the view that 
heat changes some of the soluble calcium salts to an insoluble form. 
The experimental evidence for such a change is, however, contradictory. 
Palmer showed that the partial fixation of the calcium salts of milk by 
pasteurization or boiling is readily explained simply on the grounds of 
the effect of heat on colloidal solutions of CaHPO,, the calcium phos- 
phate natural to cow’s milk. He has shown further that the effect 
of heat in retarding the rennet coagulability of milk is not related 
directly to the loss of colloidal CaHPO, because the addition of colloidal 
CaHPO, to dialyzed milk does not restore its coagulation by rennet, 
while the addition of CaCl, or HCI] does restore this property. Palmer 
discusses briefly the phenomenon of rennet coagulation from the stand- 
point of the chemical and physicochemical reactions involved, and also 
from the standpoint of the possible bearing which the addition of 
calcium salts to heated milk has on this phenomenon. 


Experiments on and Force S. Public Health 
Rpts., June 24, 1921) produced a vesicopapular eruption in monkeys 
by inoculation both with crusts and with vesicle contents from alastrim 
patients. The animals were protected against reinoculation with 
alastrim and vaccine virus. Rabbits inoculated with alastrim showed 
no eruption, but were almost completely immune to vaccine virus. 
Rabbits previously inoculated with vaccine virus gave positive intra- 
cutaneous reactions to smallpox crusts, alastrim material, and vaccine 
virus, but remained negative to chicken-pox crusts. The authors state 
that the fact that definite immunity to vaccinia is produced by previous 
inoculation with alastrim is additional evidence of the essential identity 
of alastrim with smallpox. 
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Malnutrition and Its Relation to Tuberculosis. —Cuapwick (Am. Rev. 
Tubere., 1921, 5, No. 8, 674) made physical examinations of the school 
children of Westfield, Mass., who were underweight. At the school 
selected there were 659 pupils. The number of malnutrition cases in 
this school was 186; 146 of this group were examined and 48, or 33 per 
cent, were found to be definitely tuberculous. The author states that 
the average percentage of malnutrition among the 2828 children that 
make up the school census in nine of the Westfield schools is 32 per cent. 
If the law of averages holds true, then fully one-third of this number of 
children suffering from malnutrition have diseased bronchial nodes, 
which is the first step in the development of pulmonary tuberculosis. 
Furthermore, 48 cases in one school of 659 pupils is a little over 7 per 
cent of the entire number. While it is not justifiable to draw too 
many conclusions from so small a number of children examined, it is 
significant that this percentage of diseased children coincides closely 
with the present death rate from tuberculosis, which is not far from 

7 per cent. It may be assumed, however, that a large percentage of 
these 48 children will eventually break down and develop active 
tuberculosis and many of them will die before they are twenty-five 
years of age unless they have exceptionally good care and good luck. 
Antituberculosis activities should be directed more and more toward 
child welfare. To cover such a vast field and get thousands of tubercu- 
lous and potentially tuberculous children under supervision there should 
be strongly advocated in every city and town the adoption of a method 
of group instruction and individual treatment along the lines developed 
by Professor Emerson in his nutrition clinics for delicate children. 
This can best be done in connection with the schools, as the children 
are there brought under official control for ten months of each year. 
Extensive preventive work should be done with these children when 
they are in the earliest stage of disease and at a period in their lives 
when they will respond most quickly to rational changes in diet and 
habits of living. The physique must be improved, and strong disease- 
resisting bodies built up during childhood. Then the cases of tubercu- 
losis, that smoulder away during adolescence only to break forth later 
on and decimate the ranks of young manhood and womanhood, will 
become fewer and fewer, and as a cause of death in the next generation 
this disease will become a much less important factor. 
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unusual and superior clinical 
Jefferson Maternity, 
all owned and 


controlled by the College, together with instruction privileges in six 


other hospitals. 


FACULTY: 
teaching ability. 


Eminent medical men of national and unusual 


ABUNDANT OPPORTUNITIES for graduates to enter hospital service and 
other medical fields. 


APPLICATIONS should be made early. 


ROSS V. PATTERSON, M.D., Dean 
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(NEOARSPHENAMINE-METZ) 


is unsurpassed in reliability, trypanocidal 


efficiency and ease of administration. 


Neosalvarsan is manufactured by the 


process used in preparing the onginal 
Ehrlich product and offers the physician 


the ideal means for treating the luetic. 
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LAB 


Trade Mark 
Reg.U.S. Pat.Off. 


Literature can be obtained from 


HAMETZ LABORATORIES, Inc 


One-Twenty-Two Hudson Street, New Yo 
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TOESERS INTRAVENOUS SOLUTIONS 


demands of the physician the selection of 
solutions of highest proven standard. 


Loeser’s Intravenous Solutions represent the highest 
attainable standard, assured by scrupulously exact 
laboratory methods and exacting chemical, toxicity, 
and clinical tests. 


They are sterile stable solutions of U.S.P. and 
standard remedies of established therapeutic value. 


They are marketed under the title of the contents 
plainly stated on the label. 


Intravenous Medication demands of the A 
physician refusal to employ imitations, secret WN 
“cures”, “specifics” and “specialties” offered iW 


under fanciful names with ambiguous statements as 


to contents. 


“Journal of Intravenous Therapy’’, 
clinical data, price list, on request. 


New York Intravenous Laboratory 
100 West 21st Street ie, 


Producing Ethical Intravenous Solutions 
for the Medical Profession Exclusively 


In Insomnia and Neuroses 
Well-Borne ADALIN Efficient 


Fulfills the requirements in the milder types, producing sleep 
closely resembling the normal and reducing nervous excitement. 


In sleeplessness and nervousness requiring a more pronounced effect 
ADALIN-LUMINAL TABLETS 
( Adalin, 5 gr., Luminal, \4 gr.) 


meet the indications, since Luminal in small dose enhances the hyp- 
notic and sedative properties of Adalin, without impairment of safety. 


How Supplied: ADALIN: Tablets, 5 gr., tubes of 10 and bottles of 25; 
Powder in ounces 
ADALIN-LUMINAL TABLETS: bottles of 25 


Literature on Luminal and Adalin on request 


WINTHROP CHEMICAL COMPANY, Inc. 
16-22 Hudson Street, New York, N. Y. 
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MON-OBJECTIVE 
MICROSCOPES 


Possess all the features of construction which experience 
has shown to be meritorious and advantageous. Among 
them is one very distinctive feature which distinguishes 
the Spencer, viz.: 


Convergent eyepiece tubes 
which avoid the excessive and false conception of per- 


spective otherwise produced, giving a correct interpreta- 
tion of the object under examination. Several models. 


PROMPT DELIVERIES. CATALOGUE ON REQUEST 
INSTRUMENTS SUBMITTED FOR TEST 


Spencer Lens Company 


No. 3H. Mon-objective Binocular 


MANUFACTURERS OF 


MICROSCOPES, MICROTOMES, DELINEASCOPES 
SPENCER OPTICAL MEASURING INSTRUMENTS, OPTICAL SPENCER 
GLASS, SCIENTIFIC APPARATUS 


BUFFALO, N. Y. 


| 
| 
‘ 
| 


IODALBIN 


A Protein-lodine Compound for 
Internal Administration 


The therapeutic effects for which you prescribe iodides 
are produced most readily by those iodine compounds 
that are easily split up in the body. It is the available 
iodine that does the work. 


In the case of Iodalbin, contact with the intestinal 
juice severs the loose bonds that unite the iodine with 
the protein base. 


That’s what makes Iodalbin rapidly effective. 


And besides being effective, its blandness makes it 
acceptable to sensitive patients. It is especially gratifying 
to those who object to the taste and nauseating effect of 
sodium or potassium iodide. 

A fair average dose for such cases as pleuritic effusion, dry bronchi- 


tis, lead poisoning, chronic rheumatic arthritis and the minor degrees 
of hypothyroidism, is 5 grains, repeated three or four times a day: 


Even in certain other diseases—cases requiring much larger doses, 
such as tertiary syphilis and myxedema—Iodalbin can be given with 
a minimum of discomfort to the patient. 


Parke, Davis & Company 


Supplied as a 
powder in ounce 
vials and in 

5-grain capsules. 
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(HALFONTE Hapoon Hatt 


ATLANTIC CITY 
Combined in Ownership and Management 


The beautiful new Boardwalk Wing of Haddon Hall 
is now open. -It connects the original Haddon Hall 
with the artistic pavilions, restful ocean decks, court 


garden and sea rooms of the 1920 addition. 
Boardwalk 
American Plan. At your | On many occasions in the past Chalfonte-Haddon Hall 
service every day of the was unable to accommodate ail of its many friends 
year. 


Attractive Souvenir 
Folder on Request 


The new Boardwalk Wing now makes possible the 
hospitable welcome of more than 1200 guests. While 
“old-fashioned” in its personal attention and service, 
Chalfonte- Haddon Hall has for mote than fifty years 
keptabreastof the times initsmodern 
facilitiesforpleasure,comfortandrest. 


LEEDS and LIPPINCOTT 
COMPANY 
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Hayfever and Asthma—Scheppegrell 


CARE, PREVENTION AND TREATMENT 


R. SCHEPPEGRELL has done more work perhaps than any other man along the lines o! 

the Etiology, Diagnosis and Treatment of Hayfever. His well-earned reputation as an 

authority insures a most cordial reception of his book, which thoroughly covers the many refined 

methods of diagnosis and immunization of the present day and the modern therapeutic measures. 

It points out the erroneous ideas about those conditions that abound and which are even set forth 
in many of our text-books and encylopedias. 


_ Hayfever and Asthma are widespread and practitioners the country over will find this a text of 
inestimable aid. Its value to Health Officials, Immunologists, et. a/., is, of course, self-evident. 
All photomicrographs and photographs used in this work are original. 


CONTENTS—History AND PREVALENCE OF HAYFEVER—POLLEN—HAYFEVER PLANTS 
ComMMON HAYFEVER PLANTS OF THE EASTERN AND SOUTHERN STATES—PRINCIPAL HAYFEVER 
PLANTS OF THE PACIFIC AND Rocky MountTAIN STATES—PLANTS Not RESPONSIBLE FOR Hay- 
FEVER—ANATOMY AND PHYSIOLOGY OF THE NOSE—SYMPTOMS, DIAGNOSIS AND DIAGNOSTIC 
TEsTs OF HAYFEVER, SUSCEPTIBILITY—ETIOLOGY—SEASONS IN HAYFEVER—INFLUENCE OF SEX, 
AGE, OCCUPATION AND RACE IN HAYFEVER— HAYFEVER POLLENS AND THEIR REACTIONS— POTEN- 
TIAL AREA OF HAYFEVER POLLENS--ATMOSPHERIC CONDITIONS IN RELATION TO HAYFEVER 
POLLEN IN THE NASAL SECRETION OF HAYFEVER CASES—TESTING THE WIND-POLLINATION OI 
HAYFEVER PLANTS—SPECIAL POLLENS OF HAYFEVER—CLASSIFICATION OF HAYFEVER PLANTS- 
RELATION OF HAYFEVER TO THE Most CoMMON PLANTS, TREES AND GRASSES—PREVENTION OF 
HAYFEVER—LEGISLATION IN THE PREVENTION OF HAYFEVER—HAYFEVER RESORTS—TREAT- 
MENT—IMMUNIZATION—HAYFEVER IN CHILDREN—THE SEASONS AND GEOGRAPHICAL DISTRIBU- 
TION OF HAYFEVER IN THE UNITED STATES. 


By WILLIAM SCHEPPEGRELL, A.M., M.D., President, American Hayfever Prevention Associa- 
tion; Ex-President, American Academy of Ophthalmology and Otolaryngology; Chief of Hayfever 
Clinic, Charity Hospital, New Orleans. 12mo, 274 pages, with 107 engravings and 1 colored plate. 

Cloth, $2.75, net 


Thoma—Oral Roentgenology 


Edition 
A Roentgen Study of the Anatomy and Pathology of the Oral Cavity 


HE Roentgen picture is often the most important link in the chain o! 

evidence which leads to diagnosis, and frequently helps to discover th« 
cause of the disease. It serves the oral surgeon as a guide when operating, helps 
the dentist determine the result of mechanical procedures and the researc! 
worker to follow disease processes, operative results and progress of healing. 


The medical practitioner today is as much interested as the dentist in Oral 
Roentgenology, since the interrelation of medical diseases and dental infections 
is generally recognized. The most eminent internists in this country, when 
making a thorough examination of any patient, include an oral Roentgen 
examination. The ophthalmologist, the aurist and the laryngologist all hav: 
occasion to search in the oral cavity for contributory causes when treating 

certain diseases. 


By KURT H. THOMA, D.M.D., Assistant Professor of Oral Histology and Pathology and Membh« 
of the Research Committee, Harvard University Dental School; Oral Surgeon, Robert Breck Brigha: 
Hospital; Founder, International Association for Dental Research. Contains 128 more pages and 15 
more illustrations than the first edition. Imperial octavo, 341 pages, with 470 illustrations. 

Cloth, $6.00, n« 
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Cummer—A Manual of 
Clinical Laboratory Methods 


N this, the newest book on the subject, clinical laboratory methods are presented in concise and 

accessible form. While devoted largely to description of methods thorough attention is given 
to the underlying principles, the indications for performing tests and the significance of the results. In 
most chapters the plan is as follows: (1) Outline of routine examinations; (2) description of the simpler 
qualitative methods which are frequently employed; (3) description of quantitative methods or those 
of intricate technic; (4) discussion of findings in various morbid conditions. When several methods 
are given, usually the preferred one is indicated. The method of counting blood cells has been given 
meticulously and special attention has been given to the histology and pathology of the blood. Chem- 
ical examination of the blood and urine and the relations of urine examinations to life insurance are also 
treated very fully. The section on Serum Reactions is, in effect, a monograph on the Widal, Wasser- 
mann and related tests. The liberal use of cross references in the body of the text and the synoptic 
résumés of quantitative procedures in the chapters on Blood and Urine greatly facilitate the use of 
the book in the clinical laboratory. 


Chapter Headings: Examination of the Blood—Examination of Urine—Examination of Gastric 
and Duodenal Contents—Examination of the Feces—Examination of Sputum—Examination of Body 
Exudates, Fluids and Miscellaneous Methods—Bacteriological Methods—Appendix (Equipment, 
Stains, Vaccines—examination of a large number of specimens, etc.). 


By CLYDE LOTTRIDGE CUMMER, Ph.B., M.D., Associate Professor of Clinical Pathology, Western Reserve 
University; Associate Clinical Pathologist, Lakeside Hospital; Director of Medicine, St. John’s Hospital; Director 
of Laboratories, St. Alexis Hospital, etc., Cleveland. Octavo, 484 pages with 136 engravings and 8 plates 

Cloth, 85.50, net. 


Tuberculosis and the Community 


HE only book published so far that deals purely with Tuberculosis 
as it affects the Community as a whole. It is, therefore of the 
utmost importance and value to all who are engaged or interested in 
any phase of Public Health work or Preventive Medicine in general. 
Physicians will like it both for their own use and to put it into their 
patient’s hands. Especially does it commend itself to Tuberculosis 
Associations, Dispensaries, Health Officers, Public Health and Red 
Cross Nurses, Hygienists, Sanitarians, etc. 
By JOHN B. HAWES, 2D, M.D., Director, Clinic for Pulmonary Diseases, and 
Assistant Visiting Physician, Massachusetts Generai Hospital; Instructor, 


Graduate School of Medicine, Harvard University; Consultant in Diseases of 
the Lungs, New England District U.S. Veterans Bureau, etc. 


12mo, 168 pages. Cloth, $1.75, net 
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New Books by Leading Clinicians 


Wy that present up-to-date methods and practices me 


Ashhurst—Surgery New (2d) Edition 
By Astiey P. C. AsHuurst, M.D., Associate in 
Surgery, University of Pennsylvania; Surgeon 
to the Episcopal and Orthopedic Hospitals, 
Philadelphia. Octavo, 1202 pages, 14 colcred 
plates, 1129 text illustrations, mostly original. 

Cloth, $10.00 net. 


Whitman—Orthopaedic Surgery 

New (6th) Edition 
By RoyaL WuitMan, M.D., Associate Surgeon 
to the Hospital for Ruptured and Crippled; 
Orthopedic Surgeon to the Hospital of St. Johr’s 
Guild, N. Y. Octavo, 914 pages, with 767 illus- 
trations. Cloth, $8.50 net 


Pedersen—Urology 

By Victor Cox PEDERSEN, M.D., Visiting Urol- 
ogist to St. Mark’s Hospital, New York City. 
Octavo, 991 pages, with 362 engravings and 13 
colored plates. Cloth, $8.50 net. 


Lumb—Gonorrhea New (2d) Edition 


By Norman P. L. Lump, O.B.E., Late R.A.M.C., 
Specialist in Venereal Diseases and Officer in 
Charge of Division, 39 and 51 General Hospitals, 
B. E. F. 12mo, 123 pages. Cloth, $1.75 net. 


Darier—Dermatology 


By J. Darier, Physician to the Hospital Saint- 
Louis, Paris, France. Authorized Translation 
from the second French edition, edited with notes 
by S. PotiitzEr, M.D., New York, Ex-Presi- 
dent of the American Dermatological Associa- 
tion, etc. Octavo, 770 pages, illustrated with 204 
engravings and 4 colored plates. Cloth, $8.50 net. 


Ormsby—Diseases of the Skin 

New (2d) Edition 
By OLtver S. Ormssy, M.D., Professor and 
Head of the Department of Skin and Venereal 
Diseases, Rush Medical College; Dermatologist 
to the Presbyterian and Saint Anthony’s Hospi- 
tals, Chicago, etc. Octavo, 1166 pages and 455 
engravings and 4 colored plates. Cloth, $10.00 net. 


Thompson—Syphilis New (2d) Edition 


By Loyp THompson, M.D., Physician to th 
Syphilis Clinic, Government Free Bath House; 
Visiting Urologist to St. Joseph’s Hospital; 
Consulting Pathologist to the Leo N. Levy 
Memorial Hospital, Hot Springs, Arkansas 
Octavo, 486 pages, with 81 engravings and 7 colored 
plates. Cloth, $7.00 net 


Jelliffe and White—Diseases of the 
Nervous System New (8d) Edition 


By Smita M.D., formerly Adjunct 
Professor of Diseases of the Mind and Nervous 
System, New York Post-Graduate Medica! 
School and Hospital, etc.; and WILLIAM A. 
WuitE, M.D., Superintendent, Government 
Hospital for the Insane, Washington, D. ( 
Octavo, 1018 pages, with 470 engravings and 12 
plates. Cloth, $8.50 net. 


Park—Public Health and Hygiene 
By Eminent Authorities 


Edited by WiLL1AM HALLocK Park, M.D., Pr: 

fessor of Bacteriology and Hygiene, Universit, 
and Bellevue Hospital Medical College; Director 
of the Bureau of Laboratories, Department of 
Health, New York City. Octavo, 884 pages, with 
123 illustrations. Cloth, $10.00 net 


Carter—Nutrition and Clinical Dietetics 


By HERBERT S. CarTER, M.D., Assistant Pr: 
fessor of Clinical Medicine, Columbia Universit, 
Consulting Physician to the Lincoln Hospita 
Paut E. Howe, M.A., Associate in Animal Pat! 
ology, Rockefeller Institute; Officer in Charge « 
Laboratory of Nutrition, Army Medical Schoo 
Washington, D. C.; and Howarp H. Maso: 
M.D., Instructor in Diseases of Children, Colu: 
bia University; Associate Physician to t! 
Presbyterian Hospital, New York. Octavo, 7: 
pages, illustrated. 


New (2d) Edition. Cloth, $7.50 n 


LEA & FEBIGER 


706-10 Sansom Street 


PHILADELPHIA 


30 


New Books by Leading Clinicians 


TH that present up-to-date methods and practices + 


Starling—Human Physiology 
New (3d) Edition 
By ERNEsT H. STARLING, M.D., Jodrell Professor 
Sof Physiology in University College, London, 
England. Octavo, 1315 pages, with 579 illustra- 
ns, 10 in colors. Cloth, $8.00 net. 


Robertson—Principles of Biochemistry 


By T. BRAILSFORD RoBERTSON, Ph.D., Professor 
{ Physiology and Biochemistry, University of 
\delaide, South Australia; formerly Professor of 
Biochemistry and Pharmacology, University of 
California. Octavo, 633 pages, with 49 engravings. 

Cloth, $8.00 net. 


Morrey—Fundamentals of Bacteriology 
New (2d) Edition 


By CHarLes B. Morrey, M.D., Professor of 
Bacteriology and Head of Department, Ohio 
State University. 12mo0, 320 pages, with 171 
engravings and 6 plates. Cloth, $3.25 net. 


Fones—Mouth Hygiene New (2d) Edition 


By ALFRED C. Fongs, D.D.S., Bridgeport, Conn. 
ctavo, 334 pages, with 218 engravings and 8 plates. 
Cloth, $5.00 net. 


Dayton—Practice of Medicine 

New (4th) Edition 
By Hucues Dayton, M.D., New York. Small 
12mo, 328 pages. Cloth, $2.25. 


Hare—Symptoms in the Diagnosis of 
Disease New (8th) Edition 


By Hopart Amory Hare, M.D., Professor of 
lherapeutics, Materia Medica and Diagnosis in 
the Jefferson Medical College, Philadelphia. 
favo, 562 pages, with 195 engravings and 9 
les. Cloth, $6.00 net. 


Flint—Physical Diagnosis New (8th) Edition 


By THE late Austin FLINT, M.D. Revised by 
Henry C. THacuer, M.D., Assistant Professor 
of Medicine, College of Physicians and Surgeons; 
Assistant Attending Physician, Roosevelt and 
Lincoln Hospitals, New York. 12mo, 362 pages, 
illustrated. Cloth, $3.25 net. 


Holmes and Ruggles—Roentgen 
Interpretation New (2d) Edition 


By GEorGE W. M.D., Roentgenologist 
to the Massachusetts General Hospital and 
Instructor in Roentgenology, Harvard Medical 
School; and Howarp E. RuGGtes, M.D., Roent- 
genologist to the University of California Hospi- 
tal and Clinical Professor of Roentgenology, 
University of California Medical School. Octavo, 
228 pages, and 184 illustrations. Cloth, $3.25 net. 


Abbott—Principles of Bacteriology 
New (10th) Edition. 


By A. C. Assott, M.D., Professor of Hygiene 
and Bacteriology and Director of the School of 
Hygiene and Public Health, University of Penn- 
sylvania. 12mo, 686 pages, with 121 illustrations 
with 28 in colors. Cloth, $4.00 net. 


Thoroughly revised 


Kanavel—Infections of the Hand 


By ALLEN B. KANAVEL, M.D., Professor of Sur- 
gery, Northwestern University; Attending Sur- 
geon, Wesley and Cook County Hospitals, 
Chicago. Octavo, 500 pages, with 185 illustrations. 
New(4th) Edition Cloth, $5.50 net. 


Cushny— Pharmacology and Therapeutics 
Seventh Edition 


By Artuur R. Cusuny, M.D., Professor of Phar- 
macology, University of London; Examiner in 
Universities of London, Manchester, Oxford, 
Cambridge, Glasgow and Leeds, etc. Octavo, 712 
pages with 71 engravings. Cloth, $6.00, net. 
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® New Books « |! 


CRAIG on NERVE EXHAUSTION Nex 


ERVE EXHAUSTION is a state in which there is undue physical, nervous or mental 

fatigue. The sense of exhaustion is out of all proportion to that which is justified by the 
work done when measured in terms of what we call a normal standard. There is nothing ha, 
hazard about fatigue; it follows definite rules and it is our duty to acquire a knowledge of thos 
rules. Nerve exhaustion is so common a disorder and of such importance that nothing shou!d 
be left undone to lessen its incidence. In the past attention has been more largely directed 
to the treatment of the condition than to its prevention. This book emphasizes the importance: 
of the latter. A healthy nervous system is of vital concern to both mind and body, and yet 
its working and how it becomes fatigued are seldom studied with the care to which it is entitle 8 
Technical terms are avoided as far as possible so that the book is easily understood and the subje: 
is covered in the following logical sequence: GENERAL REMARKS—CAUSATION—SYMPTOM,A 
TOLOGY—SLEEPLESSNESS— DIAGNOSIS AND PROGNOSIS—TREATMENT. 


By MAURICE CRAIG, C.B.E., M.D, F.R.C.P., Physician for and Lecturer in Psychological Medici: 
Guy’s Hospital; Late Examiner in Diploma for Psychological Medicine, Cambridge University. 
Cloth, $2.25, n 


MANSFIELD on BOTANY New 


Developmental and Descriptive. 


NEW TEXT by a distinguished authority which, because it deals with the two most 
interesting phases of botany, will achieve the very desirable effect of securing the student's 
earnest attention. The text is complete and with a logical arrangement that will appeal to all 
teachers of the subject and is largely illustrated with photographs from Nature. 
By WILLIAM MANSFIELD, A.M., Phar.D., Dean and Professor of Botany and Pharmacognosy, Uni: 
University, Albany College of Pharmacy, Albany New York. 12mo, 232 pages, with 135 illustratior 
Cloth, $2.50, ne! 


PRICE on HYGIENE and SANITATION for NURSES 
New (4th) Edition 


HE NURSE has become the priestess of prophylaxis and her work in preventive medici: 

invaluable. This book gives that fundamental knowledge of the principles necessary |: 
intelligent work and usefulness. There is much new material in this edition and sections « 
Pre-Natal and Pre-School Hygiene have been added to Chapter on Hygiene of Childhood. |): 


S. Josephine Baker says—' . . . a valuable contribution, I shall be glad to recommend thx 
book to my students.”’ 


By GEORGE M. PRICE, M.D., Director, Joint Board of Sanitary Control; Director of the United Healt 
Centre, New York. 12mo, 276 pages. Cloth, $2.25, ne 


DREW on INDIVIDUAL GYMNASTICS New 


A Handbook of Corrective and Remedial Gymnastics. 


O LESS AN AUTHORITY than Dr. E. G. Brackett of Boston says, in the forewor 
‘The value of preventive and corrective physical aids in the developmental periods of yout 
and the definite benefit which follows the employment of the corrective forms of exercise, 
the strenuous life of the ordinary individual, place this feature of therapy, viz., individual gy: 
nastics in a forerank of importance.” 
Physicians will have a definite use for this practical little work. Much is appearing in the pe! 
odicals on the correction of faulty posture. This work goes thoroughly into this phase and t! 
chapters on Visceroptosis, The Feet and Infantile Paralysis also hold much of medical interes 


By LILLIAN CURTIS DREW, Director of the Department of Corrective Gymnastics, Central Bran: 
Y. W.C.A., New York; formerly Director in the Teachers’ College, Columbia University. Instruct 
in Corrective Gymnastics under the Direction of Dr. E. H. Bradford and Dr. E. G. Brackett, Bost 
I12mo, 225 pages with 100 illustrations. Cloth, $2.00, 
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PROGRESSIVE MEDICINE 


The most Practical and Time-saving Publication ever Devised for the Physician 


O not confuse it with the ordinary Abstrac ting Departments or Services. Progressive 

| ) consists of far more than mere abstracts. It is a Digest of all the worthwhile literature 
in the leading journals of the entire world. Its several departments embrace every practical phase 
nedicine and surgery. Instead of the opinion of some unknown clerk as to which articles are, or are 

, important, you have the judgement of eminent specialists, recognized masters in their particular fields. 

h man presents his material in monographic form, enric hing it with criticisms, stimulating comments 


Medicine 
appearing 


1 practical suggestions from his own rich clinical experience. 


This is the easiest and quickest way to 


p fully posted and up to date in all branches of medicine and surgery and more than any other method 


arries the weight of authority. 


MARCH 


Surgery of the Head, Neck and Breast 
SHARLES H. FRAZIER, M.D., Professor of 
Clinical Surgery, University of Pennsylvania; 
Surgeon to University Hospital. 

Surgery of the Thorax 
GEORGE P. MULLER, M.D., Professor of 
Surgery, Graduate School, University of Penn- 
ylvania. 

Infectious Diseases 
JOHN P. RUHRAH, M.D., Professor of Pediat- 
rics, University of Maryland and College of 
Physicians and Surgeons, Baltimore. 


Diseases of Children 


STAFFORD McLEAN, M.D., Assistant 
Attending Physician, Babies’ Hospital, and 
Attending Pediatrist, New York Orthopedic 


Dispensary and Hospital. 


Rhinology, Laryngology and Otology 
GEORGE M. COATES, M.D., Professor of 
Otology, Graduate School, University of Penn- 
sylvania; Surgeon to Ear, Nose and Throat 
Department, Pennsylvania Hospital, etc. 


JUNE 
Gynecology 


JOHN G. CLARK, M.D., Professor of Gyne- 
cology, University of Pennsylv ania. 


Hernia 
WILLIAM B. COLEY, M.D., Professor of 
Clinical Surgery, Cornell University Medical 
School; Attending Surgeon, Hospital for Ruptured 
and Crippled, New York. 


Ophthalmology 

J. W. CHARLES, M.D., Consulting Ophthal- 
mologist, Missouri School for the Blind, and 
the Missouri Baptist Sanatorium. 


Abdominal Surgery 
A. O. WILENSKY, M.D., Visiting Surgeon, 
Beth David Hospital; Adjunct Attending Sur- 
geon, Mt. Sinai Hospital, New York. 


Diseases of the Blood and Spleen; 
Nutrition and Metabolism; 
Glands of Internal Secretion. 
ELMER H. FUNK, M.D., Assistant Professor 
f Medicine, Jefferson Medical College; Medical 
Director of Department for Diseases of the Chest, 
Jefferson College Hospital. 


Diseases of 
Diseases of 


tgraduate course. 


ted by HOBART AMORY HARE, M.D., 
erson Medical College; 


F. Appleman, M.D., Instructor in The rapeutics, 


Professor of Therapeutics, 
Physician to the Jefferson Medical College Hospital; 
Jefferson Medical College, etc. 


SEPTEMBER 


Diseases of the Heart and Bloodvessels 
O. H. PERRY PEPPER, M.D., Assistant 
Professor of Medicine, University of Pennsyl- 
vania. 

Diseases of the Lungs and Pleura 
H. R. M. LANDIS, M.D., Director, Clinical 
and Sociological Departments, Henry Phipps 
Institute, University of Pennsylvania; Visiting 
Physician, White Haven Sanatorium. 


Diseases of the Skin and Syphilis 
JAY F. SCHAMBERG, M.D., Professor of 
Dermatology and Syphilology, Post-Graduate 
School, University of Pennsylvania. 

Obstetrics 


EDWARD P. DAVIS, M.D., Professor of 
Obstetrics, Jefferson Medical College. 


Diseases of the Nervous System 


WILLIAM G. SPILLER, M.D., Professor of 
Neurology, University of Pennsylvania. 


DECEMBER 


Diseases of the Digestive Tract and Allied Organs 
MARTIN E. REHFUSS, M.D., Associate in 
Medicine, Jefferson Medical College. 


Diseases of the Kidneys 
H. RAWLE GEYELIN, M.D., Associate in 
Medicine, College of Physicians and Surgeons, 
Columbia University; Associate Attending 
Physician, Presbyterian Hospital, New York. 


Genito-Urinary Diseases 


Cc. W. BONNEY, M.D., Associate in Topo- 
graphical and Applied Anatomy, Jefferson 


Medical College. 


Surgery of the Extremities, Shock, Anesthesia, 
Infections, Fractures, Dislocations, Tumors 
WALTER ESTELL LEE, M.D., Associate 
Professor of Surgery, Graduate School of the 
University of Pennsylvania. 


Practical Therapeutic Referendum 
H. R. M. LANDIS, M.D., Director, Clinical 
and Sociological Departments, Henry Phipps 
Institute, University of Pennsylvania; Visiting 
Physician, White Haven Sanatorium. 


r the man with a general practice, the four volumes offer a well-rounded-out service—a perpetual 
Specialists will also find the volumes covering their fields to be a paying investment. 


Materia Medica and Diagnosis: 
assisted by Leighton 


Four octavo volumes, bound in rich maroon cloth, gold stamped. Per volume, $3.00; per annum, $11.00. 
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A Book that has been Tested 
for 30 years 


For 30 years this book has proved its worth in 
the test of daily practice. It has served over 
100,000 practitioners—served them well or it 
wouldn’t be in print. Its thirty years’ usefulness 
has earned its reputation of being ‘“‘the dominating 
authority on therapeutics.” You have in one 
volume your entire armamentarium and _ so 
arranged as to be. instantly accessible. Every 
resource of medicine for the successful treatment ° 
of your patients is here. It shows what to do 
and how and when to do it. 


A feature (apparently new to some works but old with 
Hare) is the Therapeutic Index. In one part all drugs and 
Remedial measures are indexed alphabetically. Then 
follows a list of all Diseases (also alphabetically arranged 
and under each disease is a summary of the most approved 
measures for the general management of the case and 
then, with page references, is listed every drug or therapeutic measure of value. 
Thus essential information, either on a drug or disease, is secured in an instant. 


New (18th) Edition 


Reset throughout in new type 


So much of the book was rewritten that the volume has been entirely reset 
There is much new material, particularly. on Silver Arsphenamine, Quinidin: 
Sulphate in Auricular Fibrillation, Thyroxin, Anterior Lobe of Pituitary, Trans 
fusion, Intravenous Injections, Renal Disease, etc., etc. 


Plan of the book 


DART I, General Therapeutic Considera- Transfusion, Lavage, Lumbar Punctur 


tions, includes a number of important 
tables and covers Mode of Action of Drugs, 
Modes of Administration, Dosage, Absorp- 
tion, Indications and Contraindications, 
Classification, Incompatibility, Prescription- 
writing, etc. 
etd II lists all Drugs alphabetically, 

describing them and their physiological 
action, therapeutics, incompatibilities, ad- 
ministration, preparations, poisoning, con- 
traindications, etc. 


JART III treats of Remedial Measures 
other than drugs—Antiseptics, Antitoxins, 
Vaccines and Serums, Electro- and Hydro- 
therapy, Exercises, Enteroclysis, Heat and 


Springs and Climate, Phylacogens, Pollen 
Proteins, etc., always with full description o! 
methods of procedure, indications, effects, et: 


NCLUDED in Part III is a section on 

Feeding the Sick and the methods o! 
prescribing proper diet are described in mor 
detail than in former editions, particular]; 
in respect to children and diabetics. 


N PART IV, Treatment of Diseases, com 

plete and definite therapeutic direction 
are given for all diseases. Such note 
authorities as Dr. G. E. de Schweinitz, Dr 
Edward Martin and Dr. Barton C. Hirst 
revised respectively the articles on Diseas« 
of Eye, Venereal Diseases and Disorders o! 


Cold, Inhalations, Intravenous Injection, Parturition or Pregnancy. 


The object of this book is to place the subject of treatment before the 
reader so that it may- be applied at the bedside in a rational manner 


By HOBART AMORY HARE, M.D., B.Sc., Professor of Therapeutics, Materia Medica a: 
Diagnosis, Jefferson Medical College; Physician to Jefferson Medical College Hospital. 
Octavo, 1038 pages, with 144 engravings and 6 plates. Cloth, $6.50 n 
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MacKee—X-Rays and Radium 


In the Treatment of Diseases of the Skin 


HIS BOOK IS UNIQUE. There is no other book nor any combination of books and articles 

that supplies the information required by the physician, the information he must have to employ 

x-rays properly for therapeutic purposes. It correlates the specialized training of the derma- 
tologist and roentgenologist and is so arranged that the practical worker can obtain any desired 
information in a very few minutes. 

To the beginner in roentgen therapy and radium therapy the work is wholly indispensable. Der- 
matologists require the book because of the information concerning Roentgen therapy and Radium 
therapy; Roentgenologists and Radium therapeutists, because it is their only opportunity to obtain 
a knowledge relative to the treatment of skin diseases with these agents; general practitioners, internists 
and the various medical specialists require the book in order to know what affections may be success- 
fully combated with x-rays and radium and in a general way how these agents should be applied. Pedi- 
atricians will be especially interested in the chapters dealing with ringworm of the scalp and birthmarks. 

The scientific or technical half of the book covers General Physics, explaining the nature of electricity, 
x-rays and the radioactive substances, Apparatus and Instruments—Technic, complicated methods 
for the expert; simple, safe methods for beginners—Dosage, with many charts and tables—Biological, 
biochemical and chemical action of x-rays and radium, including chapters on Radiodermatitis (clinical 
and histopathological) and Idigsyncrasy. The reader is now acquainted with the historical evolution of 
roentgen therapy and radium therapy; he knows the nature of these agents and how and why they affect 
normal and pathological tissue; he has learned how to employ these agents skilfully and without danger to 
himself or to his patient; and he has acquired a modern technic that is universal in the United States. 

The second or practical half of the book teaches the student how to prescribe and apply x-rays 
and radium to disease and how to use good judgment, and opens with the chapter on General Thera- 
peutic Considerations, in which there is much invaluable information. Then the reader is told what 
diseases are amenable to x-rays and radium, and exactly how each disease should be treated and how it 
should not be treated. Nothing is left to the imagination or judgment of the novice. He is told in 
detail exactly what to do and if he will follow the directions, which are clearly, concisely and conserva- 
tively given, he will obtain perfect therapeutic results and will avoid harmful results. The chapter 
on Medico-legal aspects is most valuable and important. 

By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and Syphil- 
ologist, St. Vincent's Hospital, New York, etc. Octavo, 602 pages with 250 engravings and 
22 charts. Cloth, $9.00, net. 


New (2d) 


Kendall—Bacteriology 


General, Pathological and Intestinal 


NE of the achievements of the Great War is a noteworthy advance in the 

Science of Bacteriology. This is manifested not only in marked improve- 
ments in methods of investigation and in modifications of preéxisting views 
in the important fields of infection and prevention of many diseases, but also 
in a complete revision of some of the more important groups of bacteria. 
Prominent among these is the great class of anaérobic bacilli. During the war 
period, furthermore, much additional information has accumulated pertinent to 
diseases which have hitherto been elusive. The developments in bacteriology of 
the last four years have necessitated the rewriting of entire sections of this book, 
and extensive additions to nearly every chapter. 


The New York Medical Journal, reviewing the first edition, said: 

is his book marks a new departure in text-books on bacteriology. He has given all that 
is new in the realm of bacteriological morphology, in the cultivation and identification of bacteria, 
and in the field covered by bacteriology as we used to know it, but more than this he has chosen to 
present the matter from *its clinical side. Thus he gives the most recent knowledge regarding Bacterial 
Metabolism, not only from the standpoint of the bacteria, but also from the more important side of 
the *effects of bacterial metabolism upon the human host. It is his chapters on the Physiology, the Chem- 
stry, and the Metabolism of bacteria, together with those on Saprophytism, Parasitism and Patho- 
genism, on Infection and Immunity, and on Anaphylaxis which throw the study of bacteriology into 
i new and clearer light and which make the book something entirely new in its field. These chapters, 
together with that on the Bacteriology of the Digestive Tract, *lift the volume from the narrow realm of 
purely technical works and truly force it upon the attention of all progressive clinicians who would gain 
1 clearer insight into the phenomena of disease of bacterial origin. We compliment the author on the 
larity of his style and the interest with which he has invested what has usually been regarded as a 
iry subject.’ * Italics ours. 


By ARTHUR I. KENDALL, Pua.D., Dr.P.H., Professor of Bacteriology, Northwestern University 
Medical School, Chicago. Octavo, 680 pages, with 99 engravings and 8 plates. Cloth, 5 00, net. 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 


MEDICAL OBSTETRICAL ORTHOPEDIC 
NEUROLOGICAL SURGICAL RECONSTRUCTIVE 
EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 
School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied, 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


NOTE—Worthy cases of charity referred by physicians receive free examination and treatment. 
Full particulars of the Clinic will be sent on application 


IN ACIDOSIS 


All the bases of the body are drawn upon (not only 

sodium) and lost from the body. When only sodium 

bicarbonate is given the loss of the other bases is not 
made up. 


The use of KALAK WATER makes possible 
the administration of the several bases in agree- 
ble form—an important matter when patients 


WN QE iu must take alkalies for longer periods. 
Each bottle carries in 
sparkling form several Kalak Water Company of N.Y. 
grammes of the bicarbonates ll 
of sodium, potassium, 23 City Fiall Place New York City 


calcium and magnesium. 
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Shelton Portable Centrifuge 


USED BY THE U.S. NAVY 


Make your own analyses and 
quantitative urine, 
milk, ete., by having a Shelton 
Centrifuge in your office. No 


tests of 


elaborate installation. Appa- 
ratus held steady by gyro- 
scopic balance wheel. Perfect 


speed control from 500 to 2000 


R. P. M. 


Write for Literature 


16 E. 42d Street, NEW YORK CITY 


SHELTON ELECTRIC COMPANY 


30 E. Randolph Street, CHICAGO, ILL. 


HE DERMATOLOGICAL 


RESEARCH LABORATORIES were 


first in the United States to produce Arsphenamine. 


-Due to the 


systematic efforts of our research staff, with laboratory facilities and per- 
sonnel adapted to intensive concentration largely in this particular field, 
we are now producing a NEOQARSPHENAMINE of such low toxicity and 


high therapeutic effect that it may be regarded as a super neoarsphenamine. 


NEO ARSPHENAMIN | 
The Dermatological Research Institute | 


1720-1722 Lombard Street. | = = 
PHILADELPHIA. PA. 


For the convenience of physicians who 
have not ready access to reliably distilled 
sterile water, we supply a bulk package 
(illustrated) containing 10 ampoules of any 
one dosage of neoarsphenamine with 10 am- 
poules of chemically pure sterile water, (free 
from organic matter), SOLUTION may 
be EFFECTED in the ampoule and syringe 


DERMATOLOGICAL 
RESEARCH INSTITUTE 


(Incorporated as an Institute for Medical Research 


1720-26 LOMBARD STREET 
1713-23 NAUDAIN STREET 
PHILADELPHIA, PA. 
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BE The Management of an Infant’s Diet 


Tablets and Ampules 
Liquid & For 
TRADE MARK Subcutaneous 
For and 
Internal Use 


Diarrhea 


The importance of nourishment in intestinal dis- 
turbances that are so common during the warm weather 
is now recognized by physicians, and it is also appreciated 
that the nutrition furnished must be somewhat different 
than the milk modification usually supplied to the normal 
infant. 

Food elements that seem to be particularly well 
adapted, mixtures that are suitable to meet the usual 
conditions, and the general management of the diet, 
are described in our pamphlet—“The Feeding of Infants 
in Diarrkea”—a copy of which will be sent to any 
physician who desires to become familiar with a rational 
procedure in summer diarrhea. 


| Mellin’s Food Company, Boston, Mass. | 


The Premier Digitalis 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


| 
igifoline, “Ciba” 


Intravenous Us: 


REGISTERED 


Ciba Company 


INCORPORATED 


CEDAR AND WASHINGTON STS. NEW YORK CITY 
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